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EXECUTIVE SUMMARY

Virginia Regulatory GuidesMAREGS) are issued to describe and make available to the applicant or licensee,
acceptable methods of implementing specific part2MAC5- 481, ‘Virginia Radiation Protection

Regulations’, to delineate techniques used by the staff in evaluating past specific paleostulated

accidents, and to provide guidance to applicants, licensees, or registrantEG8As#Re not substitutes for
12VAC5-481, ‘Virginia Radiation Protection Regulations; therefore, compliance with them is not required.
Methods and solutions different from those set forth in this guide will be acceptdiag provide a basis for

the Virginia Department of Health (VDH), Radioactive Materials Paoyg to determine if a radiation

protection program meets the current rule and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouraged ahoetrexised, as
appropriate, to accommodate comments and to reflect new information or expe@emements should be
sent toVirginia Department of Health, Radioactive Materials Program, 109 GovernorStreet, Room 730,
Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can benmaidieg to: Virginia
Department of Health, Radioactive Materials Program, 109 Governor Stoeet, K30, Richmond, VA 23219.
This guide is also available on our websitep://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

This VAREG, ‘Guidance for Well Logging, Tracer, and Field Flood Study’, has bestoged to streamline
the application process for a Well Logging, Tracer, and Field Flood StudgdiceA copy of the VDH form,
‘Application for a Radioactive Material License Authorizing the Use ofevial in Well Logging, Tracer, and

Field Flood Study’, is located i\ppendix A of this guide.

Appendix F through V provide examples, models, and additional information that can be used when

completing the application.

It typically takes 60-90 days for a license to be processed and issued if ibatagpils complete. When
submitting the application be sure to include the appropriate application feeni$@dAC5-491


http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

In summary, the applicant will need to do the following to submit an applicati@enviet! logging, tracer, or

field flood study license:

Use this regulatory guide to prepare the VDH form, ‘Application for a Radveaktaterial License
Authorizing the Use of Material in Well Logging, Tracer, and Field Flod\B (Appendix A).
Complete the VDH form, ‘Application for a Radioactive Material Licens¢hArizing the Use of
Material in Well Logging, Tracer, and Field Flood Studdppendix A). See ‘Contents of Application’
of the guide for additional information.
Include any additional attachments:

- All supplemental pages should be on 8 2" x 11" paper.

- Please identify all attachments with the applicant’s name and license n{iinabx@mewal).
Avoid submitting proprietary information unless it is absolutely necessary;
Submit an original signed application along with attachments (if any).
Submit the application fee (for new licenses only).
Retain one copy of the licensee application and attachments (if any) fduguner referenceyou will
need this information because the license will require that radioactivaahb&epossessed and used in
accordance with statements, representation, and procedures provided in the @pplchtiupporting

documentation.

If you have any questions about the application process please contact thiatafid4) 864-8150.
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PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license applioatvell logging, tracer, and

field flood study. It also provides guidance on VDH'’s criteria for evalgadi well logging, tracer and field

flood study license application. It is not intended to address the commsprataof manufacturing,

distribution, and service of sources in devices. Byproduct material, depletashurand special nuclear

material, as defined ih2VAC5-481-1Q are used for a variety of purposes to include well logging and tracer

applications involving both single or multiple well bores; conventional well loggingracertoperations; and,

in some cases, research and development. Examples include the following apglicati

Sealed sources are used in cased and uncased boreholes

Tracer materials are used in single well applications

Tracer materials are used in multiple well applications (field flood ¥tiatdyenhanced
recovery of oil and gas wells

Sealed sources are used for calibration of applicant’s survey instrumentslalogging
tools

Sealed sources and tracer materials are used in the research and develbpevent

techniques and equipment.

This guide identifies the information needed to complete VDH form ‘Applicatioa Radioactive Material

License Authorizing the Use of Material in Well Logging, Tracer, anddfr&od Study’ Appendix A).

The format for each item number in this guide is as follows:

Rule - references the requirements fra28VAC5-481 ‘Virginia Radiation Protection Regulations’
applicable to the item;

Criteria - outlines the criteria used to judge the adequacy of the applicant’s response;

Discussion- provides additional information on the topic sufficient to meet the needs of most

readers, and

Response from Applicant- shows the appropriate item on the application and provides: response(s),

offers the option of an alternative response, or indicates that no response is heedeomio.that t



The information submitted in the application must be sufficient to demonstrate thatgu@ppspment,

facilities, personnel, and procedures are adequate to protect the health gnaf sladetitizens of the

Commonwealth of Virginia in accordance with the agency’s guidelines. Ssibmw incomplete or

inadequate information will result in delays in the approval process foctresé. Additional information will

be requested when necessary to ensure that an adequate radiation safetyh@sdp@en established. Such
requests for additional information will delay completion of the applicationisweand may be avoided by a

thorough study of the rule and these instructions prior to submitting the application.

12VAC5-481 ‘Virginia Radiation Protection Regulations’requires the applicant and/or licensee to develop,
document, and implement procedures that will ensure compliance with the rule. The agspeesiicibe
radiation protection procedures. Each applicant should read the rule and procedurlg aadethen decide if
the procedure addresses specific radiation protection program needs at tteeppdicility. Applicants may
adopt a procedure included in this VAREG or they may develop their own procedures to witmgie

applicable rule.

In this guide, “dose” or “radiation dose” means absorbed dose, dose equivalentjeeffesé equivalent,
committed dose equivalent, committed effective dose equivalent, or total\effdose equivalent (TEDE).
These terms are defined in th2VAC5-481-10. Rem and Sievert (Sv), its Sl equivalent (1 rem = 0.01 Sv), are
used to describe units of radiation exposure or dose. These units are used1iBd¢aG&e481 ‘Virginia
Radiation Protection Regulations’, Part IV ‘Standards for Protection Agairst Radiation’, sets dose limits

in terms of rem, not rad or roentgen. A useful rule of thumb is an exposure of 1 roentgevaleergia an

absorbed dose of 1 rad and dose equivalent of 1 rem.

This VAREGprovides the latest guidance and is modeled on the Nuclear Regulatory Cam$i$$RC)
NUREG 1556, Volume 14. The VAREG shows the requirements in terms b2Y&eC5-481‘Virginia
Radiation Protection Regulations’and provides a user-friendly format to assist with the preparation of a well

logging, tracer and field flood study license application.
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LICENSES

Applicants should study this document, related guidance, and all applicableioagutarefully before
completing the VDH form, ‘Application for a Radioactive Material LicensehAtizing the Use of Material in
Well Logging, Tracer, and Field Flood StudyDH expects licensees to provide requested information on
specific aspects of their proposed radiation protection program in attachm#msapplication. When

necessary, VDH may ask the applicant for additional information to gain reasaesabtance that an adequate
radiation protection program has been established.

After a license is issued, the licensee must conduct its program in acmwidimthe following:
e Statements, representations, and procedures contained in the application andporderee with
VDH;

e Terms and conditions of the license; and

e 12VAC5-481 ‘Virginia Radiation Protection Regulations.

11



THE ‘AS LOW AS IS REASONABLY ACHIEVABLE (ALARAY)’
CONCEPT

12VAC5-481-630 Radiation protection programs, states teath licensee shall develop, document, and
implement a radiation protection program commensurate with the scope and extent of licengesaeind
“the licensee shall use, to the extent practical, procedures and engineering contralsipbasesound
radiation protection principles to achieve occupational doses and doses to members of the gaublic th
are...ALARA."This section also requires that licensees review the content of the radiatemtipngbrogram

and its implementation annually.

Information directly related to radiation protection standard2MAC5-481 ‘Virginia Radiation Protection

Regulations’, Part IV ‘Standards for Protection Against Radiation’, is contained in:

¢ NRC’'s NUREG-1736'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection Against

Radiation’.

Applicants should consider the ALARA philosophy detailed in these reports when devgitamago work
with licensed radioactive materials.

12



WHO REGULATES FACTILITIES IN THE COMMONWEALTH
OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commdthveéd/irginia, it is necessary to
know the jurisdictional status of the land in order to determine whether the Nuelgaat®ry Commission
(NRC) or VDH has regulatory authority. The NRC has regulatory authorityomellyland determined to be
“exclusive federal jurisdiction,” while VDH has jurisdiction over non-exclusaderal jurisdiction land (see
Table 1). Applicants and licensees are responsible for finding out, in advance, the juristigtatueof the
specific areas where they plan to conduct licensed operations. VDH recomhagrajgpticants and licensees
ask their local contact for the federal agency controlling the site (e.g., d@affreer, base environmental
health officer, district office staff) to help determine the jurisdictiotetls of the land and to provide the
information in writing, so that licensees can comply with NRC or VDH regulaempyirements, as appropriate.

The following table lists examples of regulatory authority.

Table 1: Who Regulates Activity?

Applicant and Proposed Location of Work Regulatory Agency
Federal agency regardless of location (except that Department| of
Energy [DOE] and, under most circumstances, its prime contractors ~ NRC
are exempt from licensind ) CFR 30.12)
Non-federal entity in non-Agreement State, U.S. territory, or NRC
possession
Non-federal entity in Virginia at non-federally controlled site VDH
Non-federal entity in Virginia at federally-controlled sitet VDH
subject to exclusive Federal jurisdiction
Non-federal entity in Virginia at federally-controlled site subject to NRC
exclusive federal jurisdiction

A current list of Agreement States (states that have entered into agteevith the NRC that give them the
authority to license and inspect radioactive material used or possessed wittborhers), including names,
addresses, and telephone numbers of responsible officials are maintained B tldfide of Federal and

State Materials and Environmental Management Programs and is available aelisge:http://nrc-

stp.ornl.gov/
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program magtgemnital to safe operations

that comply with VDH regulatory requirements.

“Management” refers to the chief executive officer or other individual halim@uathority to manage, direct, pr
administer the licensee’s activities or that person’s delegate omatkdeg

To ensure adequate management involvement, a management representativef(ergathiee officer or

delegate) must sign the submitted application acknowledging managenoemtstments to and responsibility

for the following:

Radiation protection, security and control of radioactive materials, and compkéhaele;

Knowledge about the contents of the license application;

Compliance with current VDH and United States Department of Transportafin) ([@gulations and
the licensee’s operating and emergency procedures;

Provision of adequate resources (including space, equipment, personnel, time, anddjf neede
contractors) to the radiation protection program to ensure that the public, andsvawvekprotected from
radiation hazards;

Appointment of a qualified individual who has agreed in writing to work as RSO;

Management may delegate individuals (i.e., an RSO or other designated indidusditit amendment

requests to VDH. A correspondence delegation letter must be completed, signaddngement and submitted

to VDH. A sample letter has been includedppendix C.
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APPLICABLE RULE

It is the applicant’s or licensee’s responsibility to obtain, read, and fARWAC5-481, ‘Virginia Radiation

Protection Regulations:

The following parts ol2VAC5-48], ‘Virginia Radiation Protection Regulations’ contain regulations

applicable to well logging, tracer, and field flood study licensees:

Part | ‘General Provisions’

e Partlll ‘Licensing of Radioactive Material’

e PartlvV  ‘Standards for Protection Against Radiation’

e PartX ‘Notices, Instructions, and Reports to Workers; Inspections’

e Part XIll ‘Transportation of Radioactive Material’

e Part XIV ‘Radiation Safety Requirements for Wireline Service Opmratand Subsurface Tracer
Studies’

Requests for single copies of the above documents (which may be reproduced) canibenmtiadg to:
Virginia Department of Health, Radioactive Materials Program, 109 Gow&treet, Room 730, Richmond,
VA 23219 or for an electronic copy go to our web site at:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

15
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HOW TO FILE

Applicants for a materials license should do the following:

e Be sure to use the most recent guidance from VDH in preparing an application.

e Complete VDH form, ‘Application for a Radioactive Material License Autting the Use of Material
in Well Logging, Tracer, and Field Flood Studgppendix A).

e For each separate sheet that is submitted with the application, identifyyaihdokige item number on
the application or the topic to which it refers.

e Submit all documents on 8-1/2 x 11 inch paper.

e Avoid submitting proprietary information unless it is necessary

e Submit an original, signed application.

e Retain one copy of the license application for future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e.; home address, home telephone number,egocigl Sumber, date of birth

and radiation dose information) should not be submitted unless specificalsted by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commdnofditginia are subject to the
requirements o12VAC5-481'Virginia Radiation Protection Regulations’ and must file a license application
with:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730
Richmond, VA 23219
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LICENSE FEES

The appropriate fee must accompany each application or license amendment fegfesbl12VAC5-491to
determine the amount of the fee. VDH will not issue the new license prior tacéptré\n application for a
new license or an amendment to an existing license requesting authoriaatotct field flood studies

requires that an environmental assessment be performed. Full cost of thiadeesised by the professional
staff. Once technical review begins, no fees will be refunded. Application fikég wharged regardless of

VDH's disposition of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refl2\WY&\C5-49Q

Direct all questions about VDH'’s fees or completioriteim 13 of VDH form, ‘Application for a Radioactive
Material License Authorizing the Use of Material in Well Logging,cBraand Field Flood StudyAppendix

A) to: Virginia Department of Health, Radioactive Materials Program, 109rGav8treet, Room 730,
Richmond, VA 23219 or call (804) 864-8150.
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CONTENTS OF AN APPLICATION

Item 1: Type of Application

On the application, check the appropriate box and, if appropriate, note the license number.

Response from Applicant

Item 1 Type Of Application (Check one bagx
[] New License [ Renewal License Number

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant’s corporation or other legal entitydivect control over use of the
radioactive material. A division or department within a legal entity may notibersé¢e. An individual may
be designated as the applicant only if the individual is acting in a privatdtgagratthe use of the radioactive
material is not connected with employment in a corporation or other legal ePtdyide the mailing address
where correspondence should be sent. A Post Office box number is an acceptableaddhidiss,

Notify the agency of changes in mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant’s Telephone Number (Include area code):

( ) - X

Note: The agency must be notified in the event of change of ownership or control and tankrapeedings, see below
for more details.

Timely Notification of Transfer of Control
Rule: 12VAC5-481-330, 12VAC5-481-450, 12VAC5-481-500

Criteria: Licensees must provide full information and obtain the VD#ier written consent before
transferring control of the license, or, as some licensees call it,fdreng the license’.

Discussion:Transfer of control may be the result of mergers, buyouts, or majority stmsfdrs. Although it
is not VDH'’s intent to interfere with the business decisions of licenseesdtéssary for licensees to obtain
prior VDH written consent before the transaction is finalized. This is to ersufelliowing:
¢ Radioactive materials are possessed, used, or controlled only by persons whoitdicenseds issued
by VDH, NRC, or another Agreement State;
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e Materials are properly handled and secured;

e Persons using these materials are competent and committed to implerapptiogriate radiological
controls;

e A clear chain of custody is established to identify who is responsible fdigpesition of records and
licensed materials;

e Public health and safety are not compromised by the use of such materials.

Response from Applicant:None at time of application.
Notification of Bankruptcy Proceedings
Rule: 12VAC5-481-500

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptttye licensee must
notify VDH, in writing, identifying the bankruptcy court in which the petition wkegifand the date of filing.

Discussion:Even though a licensee may have filed for bankruptcy, the licensee remains¢siatigsible

for all regulatory requirements. VDH needs to know when a licensee is in bankpupteydings in order to
ensure the material and facilities are under control, in accountability, and dausetany public health and
safety concerns. VDH shares its findings with other entities (i.e., teigt&¢ so that health and safety issues
can be resolved prior to completion of bankruptcy proceedings.

VDH must be notified immediately once a petition is filed for bankruptcy.

Response from Applicant:None at time of application.

Item 3: Person to Contact Regarding Application

Criteria : ldentify the name and title of the individual who can answer questions about thatapphnd
include his or her telephone number.

Discussion This is typically the proposed Radiation Safety Officer or a knowledgeatriagament official,
unless the applicant has named a different person as the contact. The agaermytacil this individual if there
are questions about the application.

Notify the agency if the contact person or the contact person’s telephone numigeiscdathat the agency can

contact the applicant or licensee in the future with questions, concerns, or irdarrats notice is ‘for
information only’ and does not require a license amendment or a fee.

Response from Applicant:

Item 3 Person To Contact Regarding Application:

Contact’s Telephone Number (Include area code):

( ) - X
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Item 4: Location of Radioactive Material

Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-3151, 12VAC5-481-3180, 12VAC5-481-3350,
12VAC5-481-3360

Criteria: Applicants must provide a specific address for each location where radioaatereahwill be used,
stored, or dispatched.

Discussion: Specify the street address, city, and state or other descriptive addyesm(elighway 17,

5 miles east of the intersection of Highway 10 and State Route 234, Anytown, VALfofagility at which
licensed material will be used, stored, or dispatched, and any field statiefé st&tions are locations where
licensed materials are stored or used and equipment is dispatched to tengposdes] If devices will not be
stored at a dispatch or field station, indicate this. The applicant should indietteentr not these facilities
will be used for use and/or storage of devices. A Post Office Box is not @uleept

Obtaining a VDH license does not relieve a licensee from complying wién applicable federal, state, or
local regulations (e.g., local zoning requirements for storage locations).
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Response from Applicant:

Iltem 4 Location of Radioactive Material Do not use Post Office Box):

(Attach additional pages if necessary)

[] Used Address: Telephone Number (Include area code):
[ stored
[J Used and Stored

( ) - X
[l Used Address: Telephone Number (Include area code):
[ stored
[J Used and Stored

( ) - X
] Used Address: Telephone Number (Include area code):
[ stored
[J Used and Stored

( ) - X

Are devices going to be used and/or stored at fitltlons?[] Yes [] No
Are devices going to be used and/or stored at teanpgobsites?: [] Yes [] No

If yes, check the following boxes:
1 we will perform and maintain documentation ofieditn surveys to ensure that radiation leveldese than 2 mR in any one hour
and 100 mR/yr at all temporary job site storagations.

[1 we will store the device at the temporary jole &ita locked room, trailer, or other secure laratd prevent unauthorized removal
the device.

[ we will minimize exposures for occupational ams+occupational workers when selecting storagetiota

] We will limit storage at a temporary job siteli®0 days per calendar year.

Note: As discussed later under "Financial Assurance and Record Keepibgdommissioning," licensees do need to
maintain permanent records on where licensed material was used or sibedtievlicense was in force. This is
important for making future determinations about the release of thes#ohs for unrestricted use (e.g., before the
license is terminated).

Item 5: Radiation Safety Officer (RSO)

Rule: 12VAC5-481-450 A, 12VAC5-481-500, 12VAC5-481-3151

Criteria: RSOs and potential designees are responsible for ensuring that the kceatiaBbn safety program
is implemented in accordance with approved procedures, and must have adequageaindirixperience.

Discussion:The person responsible for the radiation protection program is called the RS@enhg believes
the RSO is the key to overseeing and ensuring safe operation of the licenddeggig, tracer, or field flood
study program. The RSO needs independent authority to stop operations that he or shs cossifdeand
have sufficient time and commitment from management to fulfill certaieslatid responsibilities that ensure
that radioactive materials are used in a safe manner.
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The RSO may delegate certain day-to-day tasks of the radiation goteaigram to other responsible
individuals (potential designees). For example, a large well logging fitmmultiple field stations and/or
temporary job sites may appoint individuals designated as ‘site RSOs’ whbthedRSO and are responsible
for the day-to-day activities at the field stations and/or temporary jab difeensees may also appoint other
individuals who may ‘step-in’ as an emergency contact when the RSO is abéail he potential designees
do not need to meet the required RSO qualifications; however, these individuals shouldfiee quali
experienced with adequate knowledge of the activities to which they ayeeabs Applicants do not have to
identify other responsible individuals if day-to-day tasks, etc. will not be detikgat

Table 2 Radiation Safety Officer Duties and Authorities

Radiation Safety Officer

Duties and Authorities
1. Establish and oversee all operating, emergency, and ALARA procedurevignd re
them regularly.

2. Oversee proper disposal of all material including transportation of the rhateria
according to VDH and DOT requirements.

3. Ensure required inventories, leak tests, etc are conducted and the recordsrdesl re
and maintained.

4. Ensure personnel are trained as required.

5. Operations are conducted safely and corrective actions are implementad, whe
necessary, including terminating operations.

6. Make certain all use and maintenance is performed and operations and equipment are
used properly.

7. Perform annual audit and notify appropriate parties if any item is found to be nat i
compliance with VDH rule.

8. Maintain records and calibration of all survey instruments and determine each for
proper operation.

9. Preserve accountability of all sources and devices while in field and in ibe. off

10.Be prepared to monitor any emergency event including loss of a source downhole or
possible rupture.

Above all, the RSO is the key to maintaining the radiation safety of the operatisrto

the workers, the public, and the environment.

Typical RSO duties are listed Trable 2 andAppendix K. The agency requires the name of the RSO on the
license to ensure that licensee management has always identified a respqualbiled person and that the
named individual knows of his or her designation as RSO. Provide the agency with a copygafrezational
chart showing the RSO and other designated responsible individuals, to demonsthet@tisite has sufficient
independence and direct communication with responsible management officialshAlgan she
organizational chart the position of the individual who signs the applicatiteninl4 of the VDH form,
‘Application for a Radioactive Material License Authorizing the Use ofavial in Well Logging, Tracer, and
Field Flood Study’ Appendix A).
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To be considered eligible for the RSO position, the applicant must submit for re@iepecific training and
experience of the proposed RSO and detail his or her duties and responsibilities. Thel R§wsaould

have had a minimum of 1 year of actual experience as a logging supervisor.Jle é&$ected to coordinate

the safe use of licensed materials and to ensure compliance with the appigabkments 0f2VAC5-481,
‘Virginia Radiation Protection Regulations’. The RSO should possess a thorough knowledge of management
policies, company administrative and operating procedures, and safety procetiegsto protection against
radiation exposures.

Response from Applicant:

Iltem 5 Radiation Safety Officer (RSO) (Check all that apply)

[] The name of the proposed RSO and other patetesignees who will be responsible for ensutizg the licensee’s radiation
safety program is implemented in accordance witiraged procedures.

NAME: LEPEONE NUMBER:
(Include area code)

AND

We will demonstrate that the RSO has sufficiedependence and direct communication with resiiéaé management officials
by providing a copy of an organizational chart logition and will confirm that the RSO has day-tg-daersight of the

radiation safety activities.
AND EITHER

We have included documentation showing the BR§Qalifications and experience

OR

We will provide alternative information demdnaging that the proposed RSO is qualified by irejrand experience (e.g.
listed by name as an authorized user or the RS&harDH, NRC, or another Agreement State licenseriiuires a radiation
safety program of comparable size and scope) imdudiocumentation to show that the RSO has obtdmmdal training in the
establishment and maintenance of a radiation pioteprogram.

Note: It is important to notify the agency and obtain a license amendment pnakiog changes in the designation of
the RSO responsible for the radiation safety program.

Item 6: Training for Logging Supervisors and Loggirg Assistants, and Tracer/Field Flood
Study Users

Rule: 12VAC5-481-30, 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-2260, 12VAC5-481-2270,
12VAC5-481-2280, 12VAC5-481-3151, 12 VAC, 5-481-3270

Criteria: Well logging supervisors and well logging assistants must have adequate taaidiagperience as
outlined in12VAC5-481-450 A, 12VAC5-481-227@nd12VAC5-481-3270Although persons engaged in
field flood studies operations are not specifically address@a\WAC5-481 ‘Virginia Radiation Protection
Regulations’, Part X1V, ‘Radiation Safety Requirements for Wireline Sevice Operations and Subsurface
Tracer Studies’, the agency will accept classroom training for tracer studies to be an iagigrgpide for
individuals engaged in field flood studies.

Discussion: A logging supervisor is a person who performs or personally supervises well |loggragions,
tracer/field flood study applications and is responsible for ensuring coropheith VDH regulations and the
safe use of radioactive materials. A logging assistant is an individual, whothedkrect supervision and in
the physical presence of the logging supervisses well logging equipment (sealed sources containing
byproduct material, related handling tools, unsealed sources of byproducamatgtilogging devices, and
radiation survey instruments) in performing well logging operations.
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Didactic training and testing requirements, performance requirements, aginester training, and annual
audit requirements for logging supervisors and logging assistants aredirtlir®/AC5-481-3270 Refer to
Appendix L as an aid in determining the specific training requirements for loggingvssgrs, logging
assistants, and individuals authorized to conduct field flood study/tracer appkcdthe applicant must submit
a description of its training program for logging supervisors, logging assistand/or individuals authorized to
conduct field flood study applications. Becat%AC5-481-3270contains different requirements for logging
supervisors and logging assistants, applicants must include training progragasHt category. When
describing the training programs for these positions, include the sequencatsffesa the time of hiring
through the designation of individuals as logging supervisors or logging assiEtgresienced logging
supervisors who have worked for another well logging, tracer, or field flood stedgée should receive
formal instruction similar to that given to prospective logging assistants.

Instructors who provide classroom training to individuals in the principles oficadetd radiation safety
should have knowledge and understanding of these principles beyond those obtainable in arslaursetee
one given to prospective logging supervisors. Individuals who provide instruction in the handssbmweak
logging and handling equipment should be qualified logging supervisors with at leastdf ggperience in
performing well logging operations, or should possess a thorough understanding of theropeveell
logging and handling equipment (e.g., a manufacturer’s service represgntati

An internal inspection program (audit) of the job performance of each logginyisgpemnd logging assistant
ensures that the VDH regulations, license requirements, and the licenseeingp@demergency procedures
are followed. The audit must include observation of the performance of each loggingssu@ard logging
assistant during an actual well logging operation at intervals not to exceed 12.nfantbgging supervisor or
logging assistant has not participated in a well logging operation for more than 1% sioce the last
inspection, the individual must be inspected the first time he or she engages in viefj tqugrations.

Response from Applicant:

Iltem 6 Training For Logging Supervisors, Logging Asistants, and Tracer/Field Flood Study Users
(Check box and attach requested information)

[0 we will submit an outline of the training to bizen to prospective logging supervisors and loggissistants and have enclosed
our training procedures given to experghiogging supervisors. We have also submittggbiaal examination given, the
correct answers to the questions, angalssing grade.

AND

We have included the qualifications of outinstors and their experience with well loggingéties or have included the course

title, name, course outline (if availablejldress, and telephone number of the companywithprovide training.

AND
We have submitted a description of the fieddmination given to prospective logging supervisord assistants.
AND

We have submitted an description of our progirasiuding the annual refresher training with tbpits and how they will be covered, and tIff
inspection of each logging supervisor and loggisgjsiants job performance, as describet?MAC5-481-3151
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Item 7: Radioactive Material

Rule: 12VAC5-481-10, 12VAC5-481-400 B & H, 12VAC5-481-440, 12VAC5-481-450, 12VAC5-481-1151,
12VAC5-481-3151, 12VAC5-481-3180, 12VAC5-481-3190, 12VAC5-481-3240, 12VACS5-481-3241,
12VAC5-481-3250, 12VAC5-481-3300, 12VAC5-481-3310, 12VAC5-481-3320, 12VAC5-481-3430;
12VAC5-481-3740

Criteria: An application for a license will be approved if the requiremeniWAC5-481-440, 12VAC5-481-
450,and12VAC5-481-3151are met. In addition, licensees will be authorized to possess and use only those
sealed sources and devices that are specifically approved or registéned\iRC or another Agreement

State.

Any sealed source used for well logging that contains more than 3.7 MBq (100 mespofithyproduct or
special nuclear material and is used downhole in well bores of gas wells, sjlavefi mineral deposits, must
satisfy one of the following criteria:
e Sealed sources that were manufactured before July 14, 1989, may use either trendgsegiormance
criteria from the United States of America Standards Institute @JSX5 10-1968 or the criteria
specified in12VAC5-481-3240The use of the USASI N5 10-1968 standard is based on an NRC Notice
of Generic Exemption, a copy of the referenced generic exemption letteludad inAppendix J.
e Sealed sources are required to satisfy the requiremebh®/é&C5-481-3240

The primary difference between the two standards is that the vibration regnire12VAC5-481-3240s not
included in the USASI standard. This vibration test was included to ensure consistereaniibe United
States standard and international standards.

Discussion: Applicants should list each requested radioisotope by its element name and masqegmbe
cesium-137), specify whether the material will be acquired and used in unseaatédrferm, and list the
maximum amount requested. ggpendix E for a sample license.

Note: Additional safety equipment and precautions are required when handlingimgdnsealed free-form volatile
radioactive materials. (Volatile means that a liquid becomes atgaselatively low temperature when the sealed
container within which the liquid is stored is left open to the environinégplicants requesting an authorization to use
volatile radioactive material must provide appropriate fagdlithandling equipment, and radiation safety procedures for
using such material.

Possession limits should be specified in megabecquerels (MBq) (mili¢oni@i)) or gigabecquerels (GBQq)
(curies (Ci)) for each radioisotope. Applicants should include in the possessiréiquiested the total
estimated inventory, including licensed material in storage and maintainedi@active waste. The requested
possession limits for any radioisotope should be commensurate with the appheadssand facilities for safe
handling. Applicants, when establishing their possession limits for radioactiegatsatvith half lives greater
than 120 days, should review the requirements for submitting a certification fociihassurance for
decommissioning, se&ppendix I.

If a dose evaluation indicates, due to a release of radioactive materialsetpatential dose to a person off-
site would exceed 0.01 sieverts (Sv) (1 rem) effective dose equivalent or 0.05 &g $oréhe thyroid, an
emergency plan for responding to a release shall be included with the applicatitodife-131, the quantity
requiring an emergency plan is 370 GBq (10 curies).
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Consult with the proposed supplier, manufacturer, or distributor to ensure that regoestes and devices,
where applicable, are compatible with and conform to the sealed source andddsigoations as registered.
Licensees may not make any changes to the sealed source, device, or socegaddination that would

alter the description or specifications from those indicated in the respegis@ration certificates, without
obtaining VDH'’s prior permission in a license amendment. To ensure that applisargources and devices
according to the registration certificates, they may want to get a cdbg oértificate and review it or discuss it
with the manufacturer.

Sealed Sources

NRC or another Agreement State performs a safety evaluation of sealeds before authorizing a
manufacturer or distributor to distribute sources to specific licensees. feheealuation is documented in a
Sealed Source and Device (SSD) Registration Certificate. Some egarhpéaled sources used in well
logging applications are shownHkigure 1.

Lead Pill—_| M‘ ‘M 4 Holder

O-Ring Eq/ O-Ring
.|

Retaining
Plug

Figure 1. Examples of Sealed Sources Used in Well Logging Operations.
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Applicants must provide the manufacturer’'s name and model number for each reqeestdaurce. This
information is necessary to ensure that each sealed source requested indagoapiglincluded in an SSD
Registration Certificate, approved under the provisions granté@WgC5-481-3240or is identified on an
VDH license and authorized for well logging. Applicants should consult with the pbpopgliers or vendors
to ensure that the sealed sources and their uses for them, and if applicable atelMotber associated
equipment, are in accordance with Registration Certificates. Applicanésneouraged to obtain copies of
applicable SSD Registration Certificates for future reference.

For sealed sources used for well logging applications, only authorized possession ah&ahdealed sources
are approved for well logging. To allow flexibility, it is necessary toagehorization for specific sealed
source/well logging tool combinations. Consult with the manufacturer of thelsealeces before using
associated equipment (e.g., well logging tools, transport containers, handling t)dts eesure that the
associated equipment selected is compatible with sealed sources repugsegpplication.

A safety evaluation of sealed sources and devices is performed by NRC or Agp&smnent State before
authorizing a manufacturer (or distributor) to distribute them to specific esnsThe safety evaluation is
documented in a SSD Registration Certificate. SSD Registration Caegicontain sections o8dnditions of
Normal Usé and 'Limitation and Other Considerations of Us&hese sections may include limitations
derived from conditions imposed by the manufacturer or distributor, by particulatiocnadif use that would
reduce radiation safety of the device, or by circumstances unique to the seatedsala@vice. Except as
specifically approved by VDH, licensees are required to use the sealed aodidevices according to their
respective SSD Registration Certificates. Information on SSD Ratgist Certificates may be obtained through
the agency, if necessary. Applicants must provide the manufacturer’s ndnredel number for each
requested sealed source and device (e.g., instrument calibrator) so that thecagerciy that each, when
applicable, has been evaluated in an SSD Registration Certificate.

Tracer Materials

Each authorized radioisotope tracer will be listed on the license by itsr¢leame, chemical and/or physical
form, and total possession limitable 3identifies the types of byproduct material used in tracer and field
flood study applications covered by this report.

The following definitions are provided to clarify single and multiple weltér operations addressed in this
report:

e Tracer Materials: Radioactive isotopes in liquid, solid, or gas form that are injected into sindle wel
bores or underground reservoirs to monitor the movement of fluids or gases. Tracsristatiie a
single well and require the use of an electronic well logging tool to detectdibactve isotopes
injected into the well.

¢ Field Flood Studies or Enhanced Oil and Gas Recovery Studiebracer studies involving multiple
wells where one or more radioactive isotopes are injected and multiple oil @ngales containing
radioactive material are collected from each of the wells to determinkrédotion and rate of flow
through the formation. Field flood tracer operations would not normally involve the uselettonic
well logging tool to detect the radioactive isotopes in the well.

e Labeled Frac SandsRadioactive isotope(s) in liquid or solid forms that is (are) chemically bonded to
glass and/or resin beads and injected into a single well in a density-contohlieahs Frac sand
operations require the use of an electronic well logging tool to assess the amadidaitive
isotope(s) remaining in the underground reservoir formation.
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Table 3. Types of Radioactive Materials Used in Field Flood Studies and SingleTvdektr Operations

Field Flood or Enhanced Oil and Gas Recovery Study
Applications Tracers Used in Multiple Wells

Gas H-3, Kr-85, C-14, Br-82

Liquid H-3, Na-22, S-35, Ca-45, Co-60, Ni-63, Zn-65, Sr-85,
Sc-46, Sr-90, Ag-110m, 1-125, 1-131, La-140, Ir-192

Well Logging Tracer Applications
Tracers Used in a Single Well

Gas Br-82, 1-131, 1-125
Liquid Fe-59, 1-125, 1-131, Sb-124, Au-198, Ag-110m
Labeled Frac Sand Sc-46, Br-82, Ag-110m, Sb-124, Ir-192

Applicant must provide emergency plan, if required. Emergency plans are not rowgqergad for tracer
materials with half-lives of less than 120 days and for quantities authorizedl ilogging and tracer licenses.
Applicants should refer th2VAC5-481-37400 determine the quantities of radioactive material requiring an
emergency plan for responding to a release.

See the table iAppendix C to support the request for byproduct, source, or special nhuclear material used in

well logging operations and radioactive materials used for purposes other théoggiely, e.g., radiation
survey instrument calibrators.
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Response from Applicant:

Item 7 Radioactive Material (Attach additional pages if necessary)
Include sealed sources activity greater then 3. NIBOuCi)

Element and mass number Sealed source manufacturer and model number

Maximum activity per source Source changer manufacturer and model number

Are unsealed tracer materials usedP] Yes (complete below information)[ ] No

Element name and mass number Chemical/physical form

Maximum activity per tracer material If volatile, anticipated rate of volatility or dispsion

Maximum amount per study by physical/chemical form Intended use

Are energy compensation sources used? ] Yes (complete below information) [] No

Element name and mass number Manufacturer’'s name and model number

Item 7.1: Purpose(s) for Which Licensed Material wil be Used

Rule: 12VAC5-481-450, 12VAC5-481-480, 12VAC5-481-3151, 12VAC5-481-3240, 12VAC5-481-3250,
12VAC5-481-3261, 12VAC5-481-3280, 12VAC5-481-3320

Criteria: Radioisotopes and sealed sources requested in the application must be used for pihooeesia

by 12VAC5-481, ‘Virginia Radiation Protection Regulations’ The licensee must specify the purpose for
which each radioisotope or sealed source listdtbim 7 is to be used, as well as specifying the type of wells in
which each type of material will be used (e.qg., oil, gas, mineral, geophyta In addition, the licensee
should describe the type of mineral or geophysical logging to be conducted (e,gakakmes, etc). Sealed
sources used in well logging devices should be used only for the purposes for which they igyeee des
accordance with the manufacturer’s written recommendations and instructiepgcéfied in an approved SSD
Registration Certificate, and as authorized on an VDH license. The kcehak specify the manufacturer and
model number of each device.

Discussion:The applicant’s request to use sealed sources and radioisotopes in well loggergatnd field
flood studies should clearly specify the purpose for which each type of matekia¢ wsded. Applicants should
include a description that is sufficiently detailed to allow a determinatrahdéopotential for exposure to
occupationally exposed individuals and/or members of the public.

Note: Traditionally, only federal or state authorities have been authorizezhthuct logging in potable water wells in
fresh water aquifers. Approval to conduct these operations requireppliafats justify the need and to provide
assurance that sealed sources, in case of accidental loss in a pat&blzone, could be recovered.

Applicants requesting authorization to perform any of the hazardous operatied®éw should clearly
indicate their intent and provide specific instructions for conducting suchtestivi their operating and
emergency procedures:
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e Removing a sealed source from a source holder of a logging tool and maintenance on seakedrsou
holders

e Using destructive techniques to remove a stuck sealed source from a source holder

e Opening, repairing, or modifying any sealed source

e Knowingly injecting licensed radioactive tracer material into a fredlemeauifer

e Using a sealed source in a well without a surface casing to protect frestaguaifers.

Applicants may use the format givenTiable 4 to provide the requested information.
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Table 4.Sample Format for Providing Information About Requested Radioisotopes

Radioisotope Chemical/Physical Maximum Possession Proposed Use
Form Limit
Americium-241 Sealed neutron source | Not to exceed 5 curies | Oil, gas, and/or
(XYZ Inc., Model 10) per source mineral logging.
Cesium-137 Sealed source Not to exceed 3 curies | Oil, gas, and/or
(Okko Inc., Model 36) per source mineral logging.
Hydrogen-3 Gas, titanium tritide Not to exceed 3 curies | Neutron activation
neutron generator tube | per tube logging in oil and
(Cols Inc., Model 3) gas wells in downhole
accelerator
lodine-131 Gas 100 millicuries total, Subsurface Tracer
not to exceed 20 Operations
millicuries per injection
lodine-131 Liquid 50 millicuries total, not | Subsurface Tracer
to exceed 10 millicuries | Operations
per injection
Iridium-192 ‘Labeled’ frac sand 200 millicuries total, not Subsurface Tracer
to exceed 15 millicuries | Operations
per injection
Cobalt-60 Metal wire 3 millicuries total, not to| Pipe Joint Collar Markers,
exceed 1 microcurie per | Subsidence Markers,
individual unit Depth Determination
Silver-110m Liquid 200 millicuries total, not| Field Flood Tracer
to exceed 20 millicuries | Studies
per injection
Depleted Uranium Sinker Bars 225 kilograms Sinker Weights

(Concentrated Mass)

If the material will be used in field flood studies where licensed mateiiakistionally released into the
environment, an environmental assessment (EA) is required in accordance voriappiJnited States Code
regulations 10 CFR 51.2). NRC Supplement to Policy and Guidance Directive FC 84i2{pact of Revision

of 10 CFR Part 51 on Materials License ActionRevision 1, provides criteria for determining when an EA is
not needed. Applicants should note that authorization granted by VDH to use licens&l matacer or field
flood studies does not relieve them of their responsibilities to comply with heyapplicable federal, state or
local regulatory requirements.

Response from Applicant:No response required as long as the information was includesmry.

Item 8: Financial Assurance and Recordkeeping for Bcommissioning

Rule: 12VAC5-481-450 C, 12VAC5-481-500, 12VAC5-481-510, 12VAC5-481-571, 12VAC5-481-1161,
12VAC5-481-3350, 12VAC5-481-3360

Criteria: Financial assurance is not required by most well logging or tracer licefsaeever, each licensee is
obligated to maintain, in an identified location, decommissioning records reddtsdlities where licensed
material is used, stored, or dispatched. Decommissioning records described abmmteeguired at temporary
jobsites. Pursuant ti2?VAC5-481-450 C when terminating the license, licensees must transfer records
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important to decommissioning to either the new licensee before licensetexctwe transferred or assigned
according tdl2VAC5-481-5000r the agency before the license is terminated.

Discussion:There are two parts to this rule: financial assurance that applies to senseds and record
keeping that applies to ditensees.

12VAC5-481-450 G when applicable, require the applicant to provide financial assurance or a
decommissioning funding plan. This is to provide reasonable assurance that, aftehrivaltand
environmental components of decommissioning are carried out, unrestricted useoilitfesfis possible at
the termination of licensed activities. The agency’s primary objectiveasdure that decommissioning will be
carried out with minimum impact on the health and safety of the public, occupatioqailseel individuals,

and the environment. These requirements specify that a licensee eigmdsdtinds for decommissioning
activities or provide a guarantee through a third party that funds will balaleaiBefore a license is issued,
applicants are required to submit financial assurance or decommissioning furaginghein requesting
authorization to possess any sealed or unsealed radioactive materialflife Qreater than 120 days
exceeding certain the limits. Criteria for this determination is de=tin12VAC5-481-450 C

Most well logging, tracer, and field flood study licensees use only a few oisafttipes with a half life greater
than 120 days. The most frequently used radioisotopes requiring financial assuramxailed form are
Hydrogen-3, Carbon-14, and Silver-110 metastable, and for sealed sourcesjuam241. Table 5provides

a partial list of sealed and unsealed radioisotopes with a half lifeegteah 120 days with the corresponding
limits. Radioisotopes with half lives greater then 120 days are listed in ColunmfuiniC2 lists the
corresponding possession limits of radioisotopes requiring financial assu@oloamn 3 lists the

corresponding possession limits of unsealed radioisotopes requiring the dulifraiti@commissioning funding
plan (DFP). These limits apply when only one of these radioisotopes is possessecanégpptin use the data
from Table 5 or the method given iAppendix | to determine if financial assurance is required and the amount
that is required when more than one of these radioisotopes is requested.

Table 5. Commonly Used Licensed Materials Requiring Financial Assurance/Dasesimoning Funding Plan

Column 1: Radioisotope Column 2: Limit for F/A Column 3: Limit for DFP
(millicuries*) (millicuries*)

Unsealed Materials

H-3 1,000 100,000
C-14 100 10,000
Ag-110m 1 100

Sealed Materials

Am-241 | 100,000 | N/A

*1 millicurie = 37 MBq
NRC Regulatory Guide (RG) 3.66tandard Format and Content of Financial Assurance Mechanisms

Required for Decommissioning Under 10 CFR Parts 30, 40, 70, andat2d June 1990, contains approved
wording for each mechanism authorized to guarantee or secure funds.
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Record Keeping

The requirements for maintaining records important to decommissioning, includirypehaf information
required, are stated I2VAC5-481-450 CAll licensees are required to maintain these records in an identified
location until the site is released for unrestricted use. In the event thiaetised activities are transferred to
another person or entity, these records shall be transferred to the new licémserdesferring the licensed
activities. The new licensee is responsible for maintaining these readrdthe license is terminated. When

the license is terminated, these records shall be transferred to the.agency

12VAC5-481-450 Cstates the all of the records that must be maintained by a licensee important to
decommissioning and that they must be transferred or assigned accort2vpt05-481-450 Cif a license is
transferred or to the agency, before the license is terminated. Lisenasemaintain permanent records on
locations where licensed materials are used or stored while the licem$ertel These permanent records are
important for making future determinations about the release of these locatiansefsiricted use (e.g., before
the license is terminated). Acceptable permanent records include sketaties,descriptions of specific
locations where radioactive material is used or stored, and records of king e=zaled sources, tracer material
spills, contaminated waste storage areas, or other unusual occurrences irthielgipggad of contamination in
or around the licensee’s facilities or field stations. Permanent decommmsgsienords described above are not
required for temporary job site locations.

Response from Applicants:

Item 8 Financial Assurance And Recordkeeping For Bcommissioning (Check both boxes)

[0 we shall maintain drawings and records impurta decommissioning and will transfer these rdsdo a new licensee before
licensed activities are transferred in accordanitie ¥2VVAC5-481-500B or assign the records to the agency before teadie
is terminated.

AND

[0 Iffinancial assurance is required, submitlevice pel2VAC5-481-450 C

ReferencesNRC RG 3.66 and Policy and Guidance Directive FC 90-2 (RevSigntiard Review Plan for Evaluating
Compliance with Decommissioning Requiremendsited April 30, 1991.

Item 9: Facilities and Equipment

Rule: 12VAC5-481-450, 12VAC5-481-630, 12VAC5-481-720, 12VAC5-481-840, 12VAC5-481-850,
12VAC5-481-860, 12VAC5-481-880, 12VAC5-481-930, 12VAC5-481-3170, 12VAC5-481-3180, 12VACS5-
481-3200, 12VAC5-481-3250, 12VAC5-481-3260, 12VAC5-481-3300, 12VAC5-481-3310, 12VAC5-481-
3330, 12VAC5-481-3350, 12VAC5-481-3360

Criteria: Facilities and equipment must be adequate to protect health, minimize dangeortidperty and
the possibility of contamination, and keep exposure to occupationally exposed workérs pmblic ALARA.

Discussion:Applicants must demonstrate that proposed facilities and equipment provide adétopaate
capabilities, ensure that appropriate shielding is available to proteadtib bnd safety of the public and
employees, keep exposures to radiation and radioactive materials ALARA, mindzaithe possibility of
contamination from the uses, types, and quantities of radioactive matega¢sted.
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Licensed materials located in an unrestricted area and not in storage must libaindestant surveillance and
immediate control of the licensee. Areas where material is used or statadirig below ground bunker
storage areas, should (1) be accessible only by authorized persons; and (2) séocked when an

authorized person is not physically present. Use or storage areas cannot beerbrestiécted areas for
purposes of radiation safety if accessible by unauthorized persons.

Applicants may delay completing facilities and acquiring equipment urgil e application review is
completed. Delaying the acquisition will allow for changes, if any, neasl@dresult of the application review.
This delay will also ensure the adequacy of proposed facilities and equipnaetthefapplicant makes a
significant financial commitment. In all cases, the applicant cannot passess licensed material until after
the facilities are approved, equipment is procured, and the license is issued.

Provide the following, as applicable:

e A drawing or sketch to an indicated scale or including dimensions of each propaktyddaatifying
areas where radioactive materials, including radioactive wastebewised or stored as well as
adjacent buildings, boundary lines, security fences, and lockable storage dustastedlarea(s) where
explosive, flammable, or other hazardous materials will be stored and the reigtiamd distance
between restricted areas and unrestricted areas. Specify shietdergam (concrete, lead, etc) and
means for securing radioactive materials from unauthorized removal.

e A drawing or sketch of proposed tracer material storage facilitiasdimgl rooms, buildings, below
ground bunker storage areas, or containers used for storage of both tracer anGstaceraterials;
specifying the types and amount of shielding materials (concrete, leadneterjeans for securing
tracer materials from unauthorized removal.

e Describe protective clothing (such as rubber gloves, coveralls, respieatdriace shields), auxiliary
shielding, absorbent materials, injection equipment, secondary containerstenvader storage for
decontamination purposes, plastic bags for storing contaminated items, etcil] tteabwailable at well
sites when using tracer materials.

e Describe proposed laundry facilities used for contaminated protectingoand specify how the
contaminated waste water from the laundry machines or sinks is disposed. Qaerdtemergency
procedures should address decontamination of the laundry area and equipment.

e Describe proposed decontamination facilities for trucks, tracer injectics) tovadther equipment
contaminated by tracer materials and specify how the contaminated watgewill be disposed.
Operating and emergency procedures should address decontamination of thesfectypigsnent and
facilities.

e Describe equipment for ‘repackaging’ gaseous, volatile, or finely dividedrtmaterial. Most tracer
users do not repackage materials and acquire their injections in pre-edlé@mabunts or ‘ready to use’
forms. However, should an applicant request the ability to repackage tracele valdinely divided
materials, consider the following equipment when repackaging traceriatstt sinks, trays with
absorbent material, glove boxes, fume hoods with charcoal filtration, filtehedigtx special handling
equipment including special tools, rubber gloves, etc.

12VAC5-481-930authorizes the disposal of readily soluble radioactive materials via thargastvage.
Sanitary sewage does not include sewage treatment facilities, septicatahksach fields owned or operated
by a licensee.

Response from Applicant:

Item 9 Facilities And Equipment (Check box and attach requested information)

[0  We will submit the required information addig in the section titled “Facilities and EquipnienitVAREG ‘Guidance for Well Logging,,

Tracer, and Field Flood Study’.




Item 9.1 Minimization of Contamination

Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-730, 12VAC5-481-740,
12VAC5-481-750, 12VAC5-481-1150, 12VAC5-481-1161, 12VAC5-481-3200 A, 12VAC5-481-3210,
12VAC5-481-3280, 12VAC5-481-3340, 12VAC5-481-3370

Criteria: Applicants for new licenses must describe how facility design and proceducgsefation will
minimize, to the extent practicable, contamination of the facility and thieoement, facilitate eventual
decommissioning, and minimize, to the extent practicable, the generation ottiadioaste.

Discussion:When designing facilities and developing procedures for their safe use, apgicantd plan
ahead and consider how to minimize radioactive contamination during operation, decdrdgaraim
decommissioning efforts, and radioactive waste generation. When submittingplesatéons, applicants
should consider the following:

e Implementation of and adherence to good health physics practices while jregfoparations
Minimization of distance to areas, to the extent practicable, whereditenaterials are used and stored
Maximization of survey frequency, within reason, to enhance detection of contiamina
Segregation of radioactive material in waste storage areas
Segregation of sealed sources and tracer materials to prevent crossaigam
Separation of radioactive material from explosives
Separation of potentially contaminated areas from clean areas bydarragher controls.

Sealed sources found to be leaking in excess of 185 bequerels (0.005 microcuriesyalf centamination
must be immediately withdrawn from use and placed in a safe storage location poskdisf according to
VDH requirements. Special authorization must be granted by VDH to applioatgsdntaminate a facility
contaminated by a leaking sealed source. Approval granted in a license by VOHoN&hother Agreement
State to provide these specialized services minimizes the spread of catitamand reduces radioactive waste
associated with decontamination efforts.

Response from Applicant: None for this item; it has been included in other responses.

Item 10: Radiation Safety Program

Rule: 12VAC5-481-450, 12VAC5-481-630, 12VAC5-481-990, 12VAC5-481-3151, 12VAC5-481-3260,
12VAC5-481-3280

Criteria: A radiation safety program must be established and submitted to the agentyathpaapplication.
The program must be commensurate with the scope and extent of activitiesdeetof licensed materials in
well logging, tracer, and field flood study operations. Each applicant must develameatdcand implement a
radiation protection program containing the following elements:
e Development and implementation of an ALARA program
e Description of equipment and facilities adequate to protect personnel, public, anditbereent
e Confirmation that licensed activities are conducted only by individuals quadhfi¢raining and
experience
e Development and maintenance of written operating and emergency procedures
¢ Implementation of an audit program to inspect the job performance of well loggingisapeand
assistants
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e Description of organization structure and individuals responsible for ensuring-day-taversight of
the radiation safety program

e Establishment and management of a radiation safety and decommissioning resterds sy

Discussion:Individual components of a radiation safety program are addressed in the topics fousnd in thi
VAREG. Some topics will not require the applicant to submit information as partagfdication, but simply
provide the applicant with guidance to comply with a specific VDH requirement.icApf who plan to
conduct well logging operations using sealed sources, tracer materialseomederials in field flood study
operations are required to submit, for VDH approval, their operating and emergeceges or, optionally,
to provide either an outline or summary of each procedure that includes the impdiitgrdrraafety aspects of
each individual procedure.

Radiation safety programs including tracer materials must assurbdfiaddress these additional concerns:
methods or procedures for preventing the release of contaminated mager@hent or vehicles to
unrestricted use from tracer or field flood study operations, radiatioly gaetedures and the well logging
supervisors’ responsibilities unique to tracer and field flood study operations, egrdainad field flood study
equipment, techniques, and corresponding radiation safety procedures associatedokiffacesematerials.
Appendix F includes a description of procedures for using tracer materials in field flody gperations.

Response from Applicant:

Item 10. Radiation Safety Program (Check box )

[] We have included our radiation safety progfamagency review.

Item 10.1 Well Owner/Operator Agreement
Rule: 12VAC5-481-480 B, 12VAC5-481-3160, 12VAC5-481-3340, 12VAC5-481-3370

Criteria: Well logging conducted with a sealed source shall only be performed if a vagteament with the
employing well owner or operator is executed prior to commencement of ttaioper

Discussion:Well logging operations conducted using a sealed source are performed ordyvaitezn
agreement is executed with the employing well owner or operator. Writtegnagmnes must identify a
responsible party for ensuring that the following steps will be taken if a soecoenes lodged in a hole:
e Areasonable effort will be made to recover the source
e A person will not attempt to recover a lodged sealed source in a manner that, iarbedis opinion,
could result in its rupture
e During efforts to recover a sealed source, a licensee must continuouslgmtimaitirculating fluids in
the well bore, as required i2VAC5-481-3340 G.
e Contaminated equipment, personnel, or environment must be decontaminated prior to release
e If a sealed source is classified by the licensee as irretrievahleest®nable efforts at recovery have
been expended, the following must be implemented within 30 days, as sheigaria 2:
— Source must be immobilized and sealed in place with a cement plug and there musibe &
prevent inadvertent intrusion, unless the source is not accessible to any subsédbjugnt dr
operations
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— Install a permanent identification plaque at the surface of the well, untesging of a plaque is not
practical.Figure 3 provides a diagram of a permanent identification plaque, describing the
information that should be included on the plague.

— Notify the agency by telephone of the circumstances that resulted inbiigyita retrieve the
source and obtain approval to implement abandonment procedures.

e Send a copy of the abandonment report within 30 days of the abandonment of the sealed sberce, t
agency and Virginia Department of Mines, Minerals, and Energy; Division oa@ha©il. The
abandonment report must contain all the information outlind@WAC5-481-3370 C 3 Refer to
Appendix Q for additional guidance.

Bridge Plug 12696 MD Also

Top of 7" Liner Top of 2nd Cement Plug
12746 MD
-+— Botiom of 2nd Cement Plug 12396' MD
Bottom of 7 Liner - .
14185 MD — l4—— Base of 9 38~ Liner 133316" MD

KickodT Device Consisting of Heavy
l—— Weight Drill Pipe Owver Well Depth
From 12000 to 14256" MD

Top of Cement
150000 MD

Top of Tool and Bottomn of
Cement Plug 15214° MD

Tool

1.5 CiCe-137 Source
13215 MD

Plugback and Kickoff
14925 MD

Cement

Cesium-137 Source
15121 MD

Figure 2. Features of a Typical Source Abandonment.
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The agency is aware that in some circumstances, such as high well gréssuceuld lead to fires or
explosions, the delay required to obtain approval to abandon the well may introduce an ientheshat
Under such exigent circumstances, immediate abandonment, withoutipr approval, is authorized if a
delay could cause an immediate threat to public health and safetotification would be made as soon as
possible after the abandonment. $2¢AC5-481-3370 C

.,

A XYZ OIL COMPANY
COMBANY: ANY TOWN, VIRGINIA
WELL: ABC NO. 1-2C

API NO. 12-345-78901

LOCATION: ANY TOWN, VIRGINIA

SECTION 1 TWP 10S RGE 17W
Y'Y Y

4« CAUTION “&

ONE 20 CURIE AM-241/BE RADIOACTIVE SOURCE
ABANDONED 10 APRIL 96 AT 4901 FT
PLUGBACK DEPTH 3870 FT

DO NOT RE-ENTER THIS WELL BEFORE CONTACTING
VIRGINIA DEPARTMENT OF HEALTH &
U.S. NUCLEAR REGULATORY COMMISSION

Figure 3. Permanent Identification Plaque.

Note: A written agreement is not required if the licensee and well owngperator are part of the same corporate
structure or otherwise similarly affiliated. However, all othguisements must still be met. If the requirement for a
written agreement does not apply to you, then you should include a statementdppl@ation that you will only log
holes where the well owner or operator is part of your corporate stractatieerwise similarly affiliated, and you should
describe the corporate affiliation.

Response from Applicant:

Item 10.1 Well Owner/Operator Agreement

[0 We will obtain a written agreement prior to coemement of operating any well logging operatiothwsi sealed source as
specified in2VAC5-481-3160
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Item 10.2 Radiation Safety Program Audit
Rule: 12VAC5-481-630, 12VAC5-481-990, 12VAC5-481-3151

Criteria: Licensees must review the content and implementation of their radiation mnotecigrams

annually to ensure the following: compliance with VDH and DOT regulationpfdsable), and the terms and
conditions of the license, occupational doses and doses to members of the public Rée (ARXAC5-481-
630), records of audits and other reviews of program content and implementationrai@madifor 3 years.

Discussion:Licensees are encouraged to implement as part of the radiation safetynpacggh-assessment
and corrective action tracking program. Assessments necessary to afsugesations should result in a
continuous process to self-identify violations, implement immediate correctio@ a’hen required, and track
to completion and close-out of self-identified violations. The agency’s enforc@mi@yt is designed to
encourage and to give credit to licensees for self-identifying violationataking immediate corrective
actions. This policy allows licensees with a good regulatory performasaiown by a licensee’s inspection
history, to be inspected less frequently than licensees where the ageragniified significant violation(s)
during an inspection. Although the annual ALARA audit requiredDYAC5-481-630is an important
cornerstone of the radiation safety program, the agency encourages apptieast®s to develop and
implement an ongoing audit program and corresponding corrective action trackgnanpro

Appendix G contains a suggested annual audit program that is specific to well loggingcandrarations
and is acceptable to the agency. All areas indicated may not be applicable/iccemsee and may not need to
be addressed during each audit.

Response from Applicant:

Item 10.2 Radiation Safety Audit Program

The applicant is not required to, and &thowt, submit its audit program to the agencyrésiew during the licensing phase.
This matter will be examined during arpection.

Item 10.3 Termination of Activities

Rule: 12VAC5-481-100, 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-510, 12VAC5-481-570,
12VAC5-481-571, 12VAC5-481-1161

Criteria: Pursuant to the regulations described above, the licensee must do the following:

e Notify the agency, in writing, within 60 days of:
— the expiration of its license
— a decision to permanently cease licensed activities at the entifieegaedless of contamination
levels)
— a decision to permanently cease licensed activities in any separatedarldutdoor area, if they
contain residual radioactivity making them unsuitable for release accaodWfigH requirements
— no principal activities having been conducted at the entireistter the license for a period of 24
months
— no principal activities having not been conducted for a period of 24 months in any sep#tatg bui
or outdoor area, if they contain residual radioactivity making them unsuitabléeaseeccording to
VDH requirements.

e Submit decommissioning plan, if required VAC5-481-510

e Conduct decommissioning, as requiredl2YAC5-481-510and12VAC5-481-1161
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e Submit, to the agency, a completed VDH form, ‘Certificate of DispositionadENals’ Appendix B)
and a demonstration that the premises are suitable for release for cieksise (e.g., results of final
survey).

e Before a license is terminated, send the records important to decommissootaggency. If licensed
activities are transferred or assigned in accordancel2MAC5-481-500 transfer records important to
decommissioning to the new licensee.

Discussion:As discussed above, before a licensee can decide whether it must notifgribg, @ahe licensee
must determine whether residual radioactivity is present and, if so, whetHewels make the building or
outdoor area unsuitable for release according to VDH requirements. A licetdsesiaination that a facility is
not contaminated is subject to verification by VDH inspection.

The permanent cessation of principal activities in an individual room or laboratgmemare the licensee to
notify the agency if no other licensed activities are being performed in thenguildRC Draft Regulatory
Guide DG-4006Demonstrating Radiological Criteria For License Terminatignssued July 8, 1998 and
NUREG/BR-0241;NMSS Handbook for Decommissioning Fuel Cycle and Materials Licendag&d March
1997, contain the current regulatory guidance concerning decommissionindinég$aand termination of
licenses.

Appendix B of the Handbook contains a comprehensive list of NRC’s decommissioningioaguad

guidance. NUREG-1575Multi-Agency Radiation Survey and Site Investigation Manual (MARSS Idéxed
December 1997, should be reviewed by licensees who have large facilities to degsiomrAn acceptable
screening computer code for calculating screening values to demonstrat@anoenwith the unrestricted dose
limits is D and D, Version 1; this was issued on August 20, 1998. Supplemental information on the
implementation of the final rule on radiological criteria for license teation was published in the Federal
Register (Volume 63, Number 222, Page 64132-64134) on November 18, 1998. This includes the acceptable
license termination screening values of common radionuclides for building susfaeenmation (se@able 6).
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Table 6. Acceptable License Termination Screening Values of Common Radionuclid&silting Surface
Contamination

Radionuclide Symbol Acceptable Screening Levels*
Hydrogren-3 (Tritium) H-3 1.2 x 108
Carbon-14 C-14 3.7 x 106
Sodium-22 Na-22 9.5 x 103
Sulfur-35 S-35 1.3 x 107
Iron-55 Fe-55 4.5 x 106
Cobalt-60 Co-60 7.1 x 103
Nickel-63 Ni-63 1.8 x 106
Strontium-90 Sr-90 8.7 x 106
Cesium-137 Cs-137 2.8x104
Iridium-192 Ir-192 7.4 x 104

* Screening levels are based on the assumption that the fraction of removae sarftamination is equal to
0.1. For cases when the fraction of removable contamination is undetermined or higher thers(higyuse
assure, for screening purposes, that 100% of surface contamination is remahtiieyefore the screening
levels should be decreased by a factor of 10. Alternatively, users may leasjgesiific data on the fraction of
removable contamination (e. g., within 10% to 100% range) may calculate sitecgmeening levels using D
and D Version 1, based on site-specific re-suspension factor. For UnrestrietaseRdpm/100 cfh 1 dpm

is equivalent to 0.0167 becquerel (Bg). The screening values represent surfaceatmmeofrindividual
radionuclides that would be deemed in compliance with the 0.25 mSv/yr (25 mrem/yh)icteckseleased

dose limit in12VAC5-481-1161 B For radionuclides in a mixture, the ‘sum of fractions’ rule applies; refer to
NRC Draft Guidance DG-4006 for further information on application of the values inlthes ta

Response from Applicant:

Reference:VDH form, ‘Certificate of Disposition of Materials’, is includén Appendix B.

Item 10.4 Radiation Monitoring Instruments

Rule: 12VAC5-481-450 A, 12VAC5-481-750, 12VAC5-481-900, 12VAC5-481-1000, 12VAC5-481-1161,
12VAC5-481-3070, 12VAC5-481-3200

Criteria: Licensees must possess radiation monitoring instruments that are nettepsatgct health and
minimize danger to life or property. Instruments used for quantitative radiat@sunegnents must be
calibrated for the radiation that it is used to measure at least every 6 manttie purposes of this document,
survey instruments are defined as any device used to measure the radiotogidains at a licensed facility,
field station, or temporary job site.

Discussion:For well logging and tracer operations, instruments must be capable of measuring 0.001
millisievert (0.1 mrem) per hour through at least 0.5 millisievert (50 mrent)qe. Licensees shall possess
operable and calibrated radiation detection/measurement instruments tmpghgdollowing: surveys of
package(s), vehicle(s), tracer material equipment, vehicles, personneteandrsiestricted areas, and sealed
sources.
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The choice of instrument should be appropriate for the type of radiation to be measdifed tlae type of
measurement to be taken (count rate, dose rate, etc.). Applications should inclugéatesofithe
instrumentation available for use and instrumentation that applicants intend to ppratiagestarting licensed
activities. The description should include type of instrument and probe, and the instsuntentied purpose.

The agency requires that calibrations be performed by the instrument ntarerfac a person specifically
authorized by VDH, the NRC or another Agreement State, unless the applicdintajerequests this
authorization. Applicants seeking authorization to perform survey instrumdmatialins shall submit

procedures for reviewAppendix N provides information about instrument specifications and model calibration
procedures.

Response from Applicant:

Iltem 10.4 Radiation Monitoring Instruments (Check all boxes that apply)

[0 We will possess and use radiation survey ri®térat meets the Criteria in the section titleddiation Monitoring
Instruments’ in VAREG, ‘Guidance for Welbgging, Tracer, and Field Flood Studies’. We resehe right to upgrade our
survey instruments as necessary.

AND EITHER

[0 If calibration is performed by a person onfioutside the applicant’s organization, the catibrawill be performed by a
VDH, NRC, or another Agreement State Isgmspecifically authorized to perform instrumeaitbcation.

OR

We will follow the survey meter calibrationgaedures in accordance with Appendix N in VAREG igzunce for
Well Logging, Tracer, and Field Flood Study’.

OR

We will submit alternate procedures. (Procedware attached)

Note: Identify the qualifications of the individuals whall perform the calibrations if performed by thpmicant.

Note: Alternative responses will be reviewed using the criteria lisbex/e.

Item 10.5 Material Receipt and Accountability

Rule: 12VAC5-481-100, 12VAC5-481-450 C, 12VAC5-481-500, 12VAC5-481-570, 12VAC5-481-571,
12VAC5-481-840, 12VAC5-481-900, 12VAC5-481-980, 12VAC5-481-1060, 12VAC5-481-1080, 12VACS5-
481-3091, 12VAC5-481-3100, 12VAC5-481-3220, 12VAC5-481-3261

Criteria: Licensees with licensed material must do the following: maintain recbraseipt, transfer, and
disposal of licensed materials, conduct physical inventories of licensedatsaaéteast every 3 months to
account for all sealed sources, tracer materials, and depleted uranium,rathrireventory records 3 years
from the date of the inventory.

Discussion:Licensed materials must be tracked from the time of receipt to disposal inmeteure
accountability, identify when licensed material is lost, stolen, or misplacel to ensure that possession limits
listed on the license are not exceeded. Physical inventories include locatityipyéhe physical presence,
and/or accounting for materials by the use of material receipt and tregrsfeds.

Inventory records must contain the following types of information: quantity and kineenséd material
including sealed sources, tracer material on hand (including waste), anddlepdetiem in sinker bars;
location of each sealed source; date the inventory occurred; and name of indiviftwalipg the inventory.

Note: Physical inventory records may be combined with leak test records.
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‘Cradle to Grave’ Accountability refers to maintaining the radioactiagenel from the moment it becomes a
part of your organization (whether through creation there, delivered to compartaretigh performing the

quarterly inventories (ensuring the material’s location, etc) until it egoar organization (through shipment,
disposal on/off site, etc)

Response from Applicant:

Iltem 10.5 Material Receipt And Accountability (Check box)

[] Semi-annual physical inventories will be cortedoof all licensed material, including byproduchcer materials, and depleted uranium
and the information contained in the déséon section titled ‘Material Receipt and Accability’ in VAREG ‘Guidance for Well
Logging, Tracer, and Field Flood Studisg! be documented.

Item 10.6 Leak Tests

Rule: 12VAC5-481-740, 12VAC5-481-750, 12VAC5-481-1010, 12VAC5-481-1150, 12VAC5-481-3151,
12VAC5-481-3210

Criteria: VDH requires testing of sealed sources containing greater than 3.7 MBq (X00umn&s) of
beta/gamma or 0.37 MBq (10 microcuries) of alpha radioactive material in ordeetmiet whether there is
any radioactive leakage from sealed sources. Requirements for lsakréeBased on the type of radiation
(beta/gamma/alpha) escaping from the inner capsule. Records of testmestilbee maintained p&2VAC5-
481-3210

Discussion:VDH licenses will require the performance of leak tests on sealed southeszed for well
logging at intervals approved by the agency and as specified in the SSDd®@egiSheet. The measurement
of the leak test sample is a quantitative analysis requiring that instriioenised to analyze the sample be
capable of detecting 185 becquerels (0.005 microcuries) of radioactivity.

Manufacturers, consultants, and other organizations may be authorized by VDHoN&Gther Agreement
State either to perform the entire leak test sequence for other licenseg@samide leak test kits to licensees. In
the latter case, the licensee is expected to take the leak test samplangdodhe manufacturer’s and the kit
supplier’s instructions and return it to the kit supplier for evaluation and repagsoljs. Licensees may also
be authorized to conduct the entire leak test sequence themselves.
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Response from Applicant:

Item 10.6 Leak Tests(Check one box)

[0 Leak tests will be performed by an organizatiathorized by VDH, the NRC or another AgreemeateSto provide leak testing servicesfjo
other licensees; or by the licensee using a lestkkiesupplied by an organization licensed by V& NRC or another Agreement State
to provide leak test kits to other licensees adogrtb kit suppliers' instructions.

List the name and license number of orzgtion authorized to perform or analyze leak t8geCify whether VDH, NRC, or
another Agreement State):

Organization Name License Number
Issuing Entity

Note An alternate organization may be used to performnalyze leak test, without amending the licepsavided the
organization is specificallytlaorized by VDH, the NRC or another Agreement State
OR

We will perform our own leak testing and saenahalysis. We will follow the procedures in ApgenR of VAREG
‘Guidance for Well Logging, Tracer, and Field Flostudy’.

OR

We will submit alternative procedures. (Praged are attached)

Note: Requests for authorization to perform leak testing and sample analyfis reviewed on a case-by-case basis
and, if approved, VDH staff will authorize via a license condition. Alteregrocedures will be evaluated against
Appendix R criteria.

ReferencesNRC Draft Regulatory Guide FC 412-43uide for the Preparation of Applications for the Use of
Radioactive Materials in Leak-Testing Servicas available from NRC upon request.

Item 10.7 Occupational Dosimetry

Rule: 12VAC5-481-640, 12VAC5-481-650, 12VAC5-481-700, 12VAC5-481-710, 12VAC5-481-740,
12VAC5-481-750, 12VAC5-481-760, 12VAC5-481-3290, 12VAC5-481-3690

Criteria: According to12VAC5-481-3290logging supervisors and logging assistants must wear either film
badges or thermoluminescent dosimeters (TLDs) during the handling or use @&dicadi®active material.
This requirement applies to personnel using dosimeters for whole body meassrésttieatigh not included in
12VAC5-481-3290 VDH and some other Agreement States have authorized Optically Stimulated
Luminescence (OSL) dosimetry devices approved by the National Voluntaryat@tyoAccreditation Program
(NVLAP). NRC is currently in the process of amending its regulations to awttbeaise of OSL dosimetry
devices. Licensees must provide to employees, either a film, OSL, or TLIB firatessed by an accredited
entity under the NVLAP operated by the National Institute of Standards ahddlegy (NIST).

Appendix O provides guidance for determining if individuals other than the RSO, logging supsyas
logging assistants require dosimetry.

Bioassay services required in a license must be provided to individuals usargiederials in subsurface
studies if required by the license.
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Table 7. Occupational Dose Limits for Adults.

Occupational Dose Limits for Adults (12VAC5-481-640)

Body Location Dose (Annual)
Total Effective Dose Equivalent 0.05 Sv (5 Rem)

(TEDE)

Dose to the skin of the whole body or

any extremity* 0.5 Sv (50 Rem)

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below tise kneg

Discussion:The licensee may not permit any individual to act as a logging supervisor or laggistant
unless, at all times during the handling of licensed radioactive material neladgkual wears on the trunk of
the body a NVLAP-approved film badge, TLD, or OSL/personnel dosimeter (if sjadigiapproved by VDH)
that is sensitive to the type of radiation(s) to which the individual is expogseelithon sources are to be used, a
commitment to provide neutron sensitive dosimetry devices is required. Film badstdsenneplaced at
intervals not to exceed 1 month and TLDs or OSL must be replaced at intervals ruatetd @xnonths.

For purposes of internal dosimetry, bioassays are required when individuals Wovlolatile radioactive
material in the quantities, chemical and physical forms, and activitiestia it likely that the radionuclide
will be ingested, inhaled, or absorbed resulting in an intake in excess of 10% of tbatd@pinnual limit on
intakes (ALIs) in12VAC5-481-3690 One ALI results in a committed effective dose equivalent (CEDE) of 5
rems or a committed dose equivalent (CDE) of 50 rems.

When using individually packaged ‘ready to use’ quantities of lodine-131 tratenatsin well logging
operations, bioassays are required for individuals using more than 50 milliclaiesate time, or using a total
of 50 millicuries within any 5-day period. Guidance on bioassay programs for {b8inencluding the levels
and types of handling for which bioassays are indicated, is provided in the NRC BsgGlaite 8.20,
“Applications of Bioassay for iodine-125 and iodine-13Copies may be obtained from NRC’s Regional
Offices or online ahttp://www.nrc.gov Bioassay services are available and provided by local hospitals,
universities, or other vendors specifically approved to provide such services.

Bioassay programs should include what the applicant considers an acceptadéontschedule for

conducting bioassays, identify action levels or guidelines, and describecspetidns to be taken when action
levels are exceeded. Because of the complex nature of bioassay and comgspatadanalysis, it is acceptable
for applicants to make reference to the procedures in VDH or NRC guidanceeasdsum
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Response from Applicant:

Item 10.7 Occupational Dosimetry (Check all boxes that apply)

[1 Wwe will provide required dosimetry that will peocessed and evaluated by a NVLAP-approved psoces
that is exchanged monthly or quarterlyajgropriate, and worn by well logging personnel.

AND/OR

[0 Wwe will provide a bioassay program when usingaaled tracer materials.

OR

We will provide a commitment that no individwall use more than 50 millicuries of lodine-13tlamy one time or in any
5-day period at field stations or tempgiab sites.

Note: If intend to use an excess of amounts describedquest permission to repackage or process ldi8ddracer materials at field
tations, it is necessary to describe in detaibibassay program

OR

We will contract an vendor for bioassay sesiwho is licensed or otherwise authorized by VRNRC, or another Agreement
State to provide required bioassay sesvice

To obtain a copy of the NIST Publication 81Rational Voluntary Laboratory Accreditation Program, 1997
Directory”, contact the Superintendent of Documents, U.S. Government Printing Office, Washidf@ton
20402-9225. (For information on the program, call NIST at 301-975- 3679.) Also, NVLAP maintains a
directory of accredited laboratories on the Internet (updated quarteryJRihéor NVLAP’s home page on
the Internet is http://ts.nist.gov/nvlap.

Item 10.8 Public Dose

Rule: 12VAC5-481-630, 12VAC5-481-720, 12VAC5-481-730, 12VAC5-481-840, 12VAC5-481-1050,
12VAC5-481-3070, 12VAC5-481-3190, 12VAC5-481-3250, 12VAC5-481-3280, 12VAC5-481-3300

Criteria: Licensees must do the following: ensure that licensed material will be wseshdrted, stored, and
disposed of in such a way that members of the public will not receive more than 1 mSv ({{)0manee year,
and the dose in any unrestricted area will not exceed 0.02 mSv (2 mrem) in any one hougefised |
operations; control and maintain constant surveillance of licensed materialnwmnand not in storage; and
secure stored licensed material from access, removal, or use by unauthospedgde

Discussion:Members of the public include persons who work in or may occupy locations wheredicens
material is used or stored. Employees whose assigned duties do not include thecesseaf thaterial and
work in the vicinity where it is used or stored are also included as members of tlee Public dose is
controlled, in part, by ensuring that licensed material is secured (e.g.dlotatéocked area) to prevent
unauthorized access or use. Well logging sealed sources and tracer snatensiually restricted by
controlling access to the keys needed to gain access to storage locatiadsgradbwnhole storage bunkers.

Public dose is also affected by the choice of storage and use locations adl thtatiens and at temporary job
sites. Licensed material must be located so that the resulting public dose insanctedearea (e.g., an office
or the exterior surface of an outside wall) does not exceed 1 mSv (100 mrem) imaG/8armSv (2 mrem) in
any one hour. Applicants should use the concepts of controlling time, distance, and shikeéiradnhoosing
storage and use locations. Decreasing the time that an individual is exposedingdheadistance from the
radioactive material, and adding shielding that is appropriate for the sggp#iof radiation (e.g., brick,
concrete, lead, hydrogenous materials, etc.) will reduce the radiaposueg.
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Information provided by the manufacturer or vendor on anticipated radiation lewsalefl sources and tracer
materials, both inside their respective transport containers and outside thertraostainer at given distances,
is the type of information needed to make public dose calculations. Licensgassaas radiation levels

located in adjacent areas to radioactive material either by makingatadns or by using a combination of

direct measurements and calculations. After obtaining anticipated ocadexels or by making direct radiation
measurements using an appropriate survey instrument, an applicant can usetbe §quare’ law to evaluate
the effect on the public and use this information to determine operating and ecygygeedures for using
radioactive materials. Ségpendix P for an example demonstrating that individual members of the public will
not receive doses exceeding the allowable public limits.

If, after making an initial public dose evaluation, a licensee changes théi@aendised for the evaluation (e.g.,
relocates radioactive material within a designated storage areasesithe amount of radioactive materials are
in storage, changes the frequency radioactive material is in use, or changesiplamog of adjacent areas), the
licensee must perform a new evaluation to ensure that the public dose limité exeeeded and take

corrective action, if required.

Response from Applicant:

Item 10.8 Public Dose

No response is required, in this licemgplication, however the licensee’s evaluatiopuflic dose will be examined during an
inspection.

SeeAppendix P for examples of methods to demonstrate compliance.

[tem 10.9 Maintenance

Rule: 12VAC5-481-1080, 12VAC5-481-3180, 12VAC5-481-3190, 12VAC5-481-3250, 12VAC5-481-3260,
12VAC5-481-3261, 12VAC5-481-3280, 12VAC5-481-3300

Criteria: The licensee shall have written procedures for visually inspecting and falamaig source holders,
logging tools, and source handling tools in an operable condition, including labeling. If equipoi#ems are
found, the equipment must be withdrawn from service until repaired. Records of thisiamspeagram are
required.

Discussion:Each licensee shall visually check source holders, logging tools, and source htawdtifgr
defects prior to each use to ensure that the equipment is in good working order and tteat lsdopling is
present. If defects are found, the equipment must be removed from servicepaitédd and a record made of
the defect and the repairs made prior to returning the equipment for use. At imetvalexceed 6 months,
licensees shall conduct a visual inspection to ensure that no physical damage temtgsipisible and the
required labeling is present. Licensees must establish a program for the maintenance of source holders,
logging tools, inspection tools, source handling tools, storage containers, transponecoimjaiction tools,
and uranium sinker bars. If defects are found during the visible inspection or duringtthe maintenance,
the equipment must be removed from service until repaired and a record made of thended@ey repairs
made prior to returning the equipment for use.

Non-routine and special maintenance (e.g., change of O rings on sealed soueraoval of a stuck sealed

source) in a manner that could potentially damage or rupture the source, can onlgrinegoefy those
licensees that have specifically received authorization from the VDH, ddR@other Agreement State. |If
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defects are found as a result of the inspection and maintenance programgipimeiet must be removed from
service until repairs are made, and a record of the defect must be retaiBgeérs after the defect is found.

Response from Applicant: No response required; included in other items.

Item 10.9.1 Daily Maintenance

Rule: 12VAC5-481-880, 12VAC5-481-3180, 12VAC5-481-3190, 12VAC5-481-3250, 12VAC5-481-3260,
12VAC5-481-3280

Criteria: The licensee must have written procedures for visually inspecting and maintaimiog kolders,
logging tools, and source handling tools for defects prior to use. This visual inspectiogssangto ensure
that the equipment remains in good working condition and is labeled as required.

Discussion: 12VAC5-481-3260 Aequires that logging tools, source holders, and source handling tools be
checked visually for defects prior to use to ensure that the equipment is in good worlditgpie and is

labeled as required. Labeling requirements are specifieBMAC5-481-3250 Instructions in the operating
procedures provided to personnel must clearly reflect the regulatory requiirexsual inspections are
performed prior to use. Record after the inspection: the date, inspector, equiproketd, any defects found,
or repairs made. Equipment that fails the inspection and cannot be repaired must bd fiemoservice and
returned only after it is successfully repaired.

The licensee must develop, implement, and maintain procedures for visuallyimgpact maintaining source
holders, logging tools, and source handling tools.

Response from Applicant:

Item 10.9.1 Daily Maintenance (Check both boxes)
[0 We have included procedures for conductintydasual inspection.
OR

[0 Visual daily inspection will be conducted aegords maintained in accordance with the critéstad in ‘Daily Maintenance’ of the VAREG
‘Guidance for Well Logging, Tracer, and Field Flogtudy' to ensure that well logging equipment iggdod working condition and is label¢fj
as required.

Item 10.9.2 Semi-Annual Visual Inspection and Routie Maintenance

Rule: 10 CFR 21.2112VAC5-481-880, 12VAC5-481-3180, 12VAC5-481-3190, 12VAC5-481-3250,
12VAC5-481-3260

Criteria: Licensees must have written procedures for semiannual visual and routinenaraietef source
holders, logging tools, injection tools, source handling tools, storage containers, traastarners, and
uranium sinker bars to ensure that the labeling requird@%WAC5-481, ‘Virginia Radiation Protection
Regulations’is legible and that no physical damage to the equipment is visible. RequiremEhGKR 21.21
specify, in part, that licensees adopt appropriate procedures to notify the NRCeglugmment that is
defective or could result in a substantial safety hazard, and additionally, thafememé be informed as soon
as practicable, within 5 working days, after the completion of the evaluation.
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Discussion:Logging supervisors or assistants are expected to conduct visual inspections aterprdine
maintenance activities on source holders, logging tools, injection tools, sourcapanals, storage

containers, transport containers, and uranium sinker bars to ensure that thg feloeiired byL2VAC5-481-
880and12VAC5-481-3250or sealed sources and for uranium sinker bars is legible, and that no physical
damage is visible. If defects are found, the equipment must be removed from, serdtieeecord must be

made, listing: the defects, inspection and maintenance operations performed, atidriegaken to correct the
defects. As noted ih2VAC5-481-3280, instructions for conducting these activities must be included as part
of the operating and emergency procedures. Instructions should be tailored to giier mogram and to the
equipment possessed and used.

Reporting defects, in accordance with CFR 21.21is a management responsibility. The specific mechanism
or procedures for reporting to the agency need not be covered in instructions to personnel.

Response from Applicant:

Item 10.9.2 Semi-Annual Visual Inspection and Rdine Maintenance (Check both boxes)

[0 Wwe have included procedures for semi annisalaliinspection and routine maintenance of sountaehs, logging tools, injection tools,
source handling tools, storage containers, trangpatainers, and uranium sinker bars to ensutetledabeling required by
12VAC5-481-3250s legible and that no physical damage is visible.

OR

Semi-annual inspections and routine maintemavilt be conducted and records maintained for s@tolders, logging tools, injection tools
source handling tools, storage containers, trangpaitainers, and uranium sinker bars in accordaiitethe criteria in ‘Semi-Annual Visua
Inspection and Routine Maintenance’ of VAREG ‘Guida for Well Logging, Tracer, Field Flood Study’dnsure that well logging
equipment is in good working condition with no picgd damage evident and that required labelingésent.

Item 10.9.3 Maintenance Requiring Special Authorizaon
Rule: 12VAC5-481-500, 12VAC5-481-3260, 12VAC5-481-3280

Criteria: Certain maintenance procedures on sealed sources or holders that contairosesdedchse
prohibited, unless a written procedure has been approved and the licensee isbpacifiorized by the
VDH, NRC or another Agreement State to perform these operations.

Discussion:Activities that are prohibited, unless a written procedure has been revaedepproved by VDH,
NRC, or another Agreement State, include:
e Removing a sealed source from a source holder or logging tool
e Preventive maintenance activities on sealed sources or holders that magdsarneahen using certain
types of logging tools, including removing and replacing O-rings
e Removing a sealed source that is stuck in a source holder or logging tool, e.g., aioy sitoate tools
are required to remove the stuck source.

Response from Applicant:

Item 10.9.3 Maintenance Requiring Special Authodation (Check both boxes)

[0 Prohibited activities described in ‘MaintenarRequiring Special Authorization’ of VAREG ‘Guidanfor Well Logging, Tracer, Field
Flood Study’ will not be conducted unless approlbgd/DH.

OR

[0 Submit detailed procedures of each differerksgimcluding source removal procedures) for amhiiited activities, including radiation safef§
precautions that individuals will be expectedditow when performing these tasks and the mininguralifications of these individuals.
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Note: Equipment manufacturers can provide information concerning maintenance arelreonoval procedures. In
some cases, certain maintenance operations should only be performed byufeeimeer or individuals who are licensed
by VDH, NRC, or another Agreement State to provide these services.

Item 10.10 Operating and Emergency Procedures

Rule: 12VAC5-481-450 A, 12VAC5-481-840, 12VAC5-481-900, 12VAC5-481-1090, 12VAC5-481-1100,
12VAC5-481-1110, 12VAC5-481-2980, 12VAC5-481-3091, 12VAC5-481-3151, 12VAC5-481-3200,
12VAC5-481-3260, 12VAC5-481-3280, 12VAC5-481-3290, 12VAC5-481-3340, 12VAC5-481-3370

Criteria: The licensee must develop, implement, and maintain operating and emergency psomesiuibenit a
summary of the procedures that addresses the important radiation safety @ispach procedure to the agency
as part of the application package. Additionally, if well logging and traceopeel perform specific operations
such as leak-testing, semi-annual inspection and maintenance of equipment, and reth@paeement of a
sealed source O-ring, appropriate procedures and instructions for these opshatidthde included in the
applicant’s operating and emergency procedures.

Each licensee must develop, implement, and maintain operating and emergency procaoerasng and

emergency procedures’ elements must include the items outlidi@d/A&C5-481-3280 The following is

provided as a checklist of important items:
e Instructions for handling and using licensed materials, including sealed swuweslts, without surface

casing for protecting fresh water aquifers

Instructions for maintaining security during storage and transportation

Instructions to keep licensed material under control and under immediatelanceeduring use

Steps to take to keep radiation exposures ALARA

Steps to maintain accountability during use

Steps to control access to work sites

Steps to take and whom to contact when an emergency occurs

Instructions for using remote handling tools when handling sealed sources, excaptivity-

calibration sources and radioactive tracer materials

e Methods and occasions for conducting radiation surveys, including surveys for datentamination,
as required by2VAC5-481-3340

e Procedures to minimize personnel exposure during routine use and in the event of an indigléing inc
exposures from inhalation and ingestion of licensed tracer materials

e Methods and occasions for locking and securing stored licensed materials

e Personnel monitoring, including bioassays, and the use of personnel monitoring equipment

e Transportation of licensed materials to field stations or temporary jobsiglsaging of licensed
materials for transport in vehicles, placarding of vehicles when needed, aichfifiysecuring licensed
materials in transport vehicles during transportation to prevent accidesgatdmpering, or
unauthorized removal

e Procedures for picking up, receiving, and opening packages containing licensealsnateaccordance
with 12VAC5-481-900

e Instructions for the use of tracer materials, including how to decontaminatevirenenent, equipment,
and personnel

e Instructions for maintaining records in accordance with the regulations alicktiee conditions

e Steps for the use, inspection, and maintenance of sealed sources, source holdeysotdgginjection
tools, source handling tools, storage containers, transport containers, and uraniuivass; e
required byl2VAC5-481-3260

e Actions to be taken if a sealed source is lodged in a well
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e Procedures and actions to be taken if a sealed source is ruptured, including actionsitéherepeead
of contamination and minimize inhalation and ingestion of licensed materials amtsdotobtain
suitable radiation survey instruments, as requiretidAC5-481-3200 B

¢ Instructions for the proper storage and disposal of radioactive waste

e Procedures for laundering contaminated clothing and for decontaminating equgnde/ehicles

e Procedures to be followed in the event of uncontrolled release of radioactive teegalnto the
environment, including notification of the RSO, the agency, and other state aral &gpscies.

Discussion:The purpose of operating and emergency procedures is to provide well logging and trac
personnel, including field flood study personnel, with specific guidance for altopes they will perform.
Each topic of importance should be included in the operating and emergency proceduresdanot be
presented in order. Instructions for non-routine operations, for example, ingp@ot maintenance of well
logging and tracer equipment or conducting calibration of survey instruments, shouttlded as separate
appendices in the application.

Operating and emergency procedures need not specify a particular make ahof madey instrument.
Procedures should provide sufficient guidance and instruction for each speufiaf twell logging or
associated equipment. For example, you may submit a single operating prédocedsneg sealed sources,
tracer materials, and isotopes used in field flood operations, provided the unique sanaawh operation are
addressed in the application.

Operating and emergency procedures or a summary of the procedures thaeadtessnportant radiation
safety aspects of each must be submitted to the agency for review asfahmaapplication.

Response from Applicant:

Item 10.10 Operating and Emergency Procedures

[] Operating and emergency procedures or an outtisemmary as describedi@VAC5-481-315land 12VAC5-481-328Chave been attache
for agency review.

Item 10.11 Transportation

Rule: 12VAC5-481-100, 12VAC5-481-570, 12VAC5-481-571, 12VAC5-481-630, 12VAC5-481-880,
12VAC5-481-960, 12VAC5-481-1060, 12VAC5-481-1080, 12VAC5-481-2980, 12VAC5-481-3000,
12VAC5-481-3010, 12VAC5-481-3070, 12VAC5-481-3130, 12VAC5-481-3170, 12VAC5-481-3180,
12VAC5-481-3190, 12VAC5-481-325049 CFR Parts 171-178

Criteria: Applicants must develop, implement, and maintain safety programs for transypatazictive
material to ensure compliance with VDH and Department of Transportatioh)(i2@ulations.

Discussion:Licensees should consider the safety of all individuals who may either handim®irnto contact
with transport containers or packages containing licensed material. Theypcwnaideration in packaging
licensed material should be to ensure that the package integrity is not conegrdaomisig transport and that the
radiation levels or removable contamination levels at the package surfeeethenregulatory requirements of
12VAC5-481-3070and 12VAC5-481-3190

In all cases, ALARA concerns are addressed prior to, during, and aftgraramg any radioactive material.
Note: Licensees shipping radioactive waste for disposal must prepare aggrojoicumentation as specifiedliaVAC5-

481-960andAppendix S.
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Discussion: Ensuring the radioactive materials are properly packaged in labeled contiaatense braced and
blocked, secure@dnd away from the driver while the shipping papers are kept in the cab with the driver
illustrates some DOT requirements often overlooked by well logging, traoceifield flood study licensees.
During an inspection, the agency uses the provisioa2WAC5-481-2980and appropriate DOT regulations to
examine and enforce transportation requirements applicable to well loggirey, tnd field flood study
licensees.Appendix S lists major DOT regulations and provides a sample shipping paper.

Response from Applicant:

Item 10.11 Transportation

No response is needed from applicants during lingrghase. This matter will be examined duringrespéction.

References*A Review of Department of Transportation Regulations for TransportatiGtadfoactive Materials (1983
revision)” can be obtained be calling DOT'’s Office of Hazardous Material intisiand Training at (202) 366-4425.

Iltem 11 Well Logging, Tracer, and Field Flood StudyOperations

Item 11.1 Drill-to-Stop Large Sealed Sources

Rule: 12VAC5-481-3151, 12VAC5-481-3240, 12VAC5-481-3280, 12VAC5-481-3300, 12VAC5-481-3350,
12VAC5-481-3360, 12VAC5-481-3370

Criteria: Licensee must develop and follow instructions to be used by logging personnel whercassedli
sealed radioactive sources in drill-to-stop well logging operations. Umnidasurement while drilling (MWD)

or logging while drilling (LWD) operations where well logging operationsuoconcurrent with the drilling
operations, drill-to-stop (DTS) well logging operations require that allrdyidperations cease and that parts of
the drilling apparatus, including all of the drill stem, be removed to provide accésswelt bore. The well
logging tool containing one or more sealed sources is then lowered into the well borentonédtaation

about the well or adjacent oil, gas, mineral, groundwater, or geologicaltionsa

Discussion:Operating and emergency procedures that cover the use of sealed sourcesve | Dokfging
operations must be developed and implemented.

Applicants who request authorization to use sealed sources in DTS well loggiatiomzein well bores

without a surface casing should describe the procedures to be followed nettesgarye that a sealed source
does not become lodged in the well bore. Examples of acceptable procedures include:

Obtaining specific knowledge of the borehole conditions from the drilling team or ogmpa

First running a caliper log to show the hole is open or to find problem areas

First running a tool without a radioactive source to show it can be freely removed

Placing a temporary casing in sections of the hole giving problems.

Instructions in DTS well logging activities should include procedures for uppr@priate remote handling
tools for handling sealed sources. If only certain handling tools are to be used ticthigragsealed sources,
instructions should clearly address which handling tool is required for eachcspealéd source.

Response from Applicant:

Item 11.1 Drill-to-Stop Large Sealed SourcefCheck box)
[0 We have submitted procedures for conductiriti-rStop well logging operations or an outlinesummary that addresses important

radiation safety aspects in the operating and esnesgprocedures.




Item 11.2 Measurement While Drilling, Logging While Drilling

Rule: 12VAC5-481-3151, 12VAC5-481-3240, 12VAC5-481-3280, 12VAC5-481-3300, 12VAC5-481-3350,
12VAC5-481-3360, 12VAC5-481-3370

Criteria: Licensees must develop and follow procedures to be used by logging personnel when usiedj lice
sealed radioactive sources in Measurement While Drilling (MWD) or Logdfnide Drilling (LWD) well

logging operations. MWD or LWD well logging operations occur during the dritifrtge well bore and do

not require that the drill stem or other equipment be removed from the well. MWV Drrequires that the

well logging tool containing one or more sealed sources be located above thg slidin to obtain information
about the well or adjacent oil, gas, mineral, groundwater, or geologications while the well drilling
operation continues uninterrupted. Both MWD and LWD activities can be conducted atthérae drilling
operations are occurring. Downhole recorded data from MWD or LWD sens@ssmitted to the surface
through the use of mud telemetry.

Discussion:Operating and emergency procedures that cover the use of sealed sources or MXD well
logging operations must be developed and implemented. Instructions in MWD and LWDggilt

activities should include procedures for using appropriate remote handlingaioléntlling sealed sources. If
only certain handling tools are to be used with particular sealed sources;tioss should clearly address
which handling tool is required for each specific sealed source.

Response from Applicant:

Item 11.2 Measurement While Drilling, Logging Whik Drill (Check box)

[0 Wwe have submitted procedures for conductingsvieement While Drilling, Logging While Drilling Wdogging operations or an outline
summary that addresses important radiation safggais in the operating and emergency procedures.

Item 11.3 Energy Compensation Sources

Rule: 12VAC5-481-500, 12VAC5-481-3151, 12VAC5-481-3210, 12VAC5-481-3220, 12VAC5-481-3230,
12VAC5-481-3240, 12VAC5-481-3280, 12VAC5-481-3350, 12VAC5-481-3360, 12VAC5-481-3370

Criteria: Energy compensation sources (ECSs) used in well logging operations ardilaty-special form
singly or doubly encapsulated sources containing less than or equal to 3.7 MBq (100ne&yot byproduct
material. ECSs are used as reference or calibration standards fiaristand calibrating conventional, LWD,
or MWD well logging tools.

Discussion:ECSs are not considered well logging sealed sources and are not requirefyttheatjuirement
for well logging sealed sources. As a result, ECSs are:
e Exempt, in most instances, from leak testing requirementd,20kC5-481-3210 EECSs requiring
leak testing must be tested at intervals not to exceed 3 years.
e Exempt from abandonment requirements when onlyH€xS than or equal to 3.7 MBq (100
microcuries) remain in the abandoned tool.
e Exempt from the performance requirements of sealed sources used in well loggaimpope
e Exempt from the monitoring requirements during source recovery operations whé&G3d\less than
or equal to 3.7 MBg (100 microcuries) remain in a well logging tool that is lodgedeH.a w
e Exempt from all requirements I2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part
XIV, ‘Radiation Safety Requirements for Wireline Service Operations ad Subsurface Tracer
Studies’, with the exceptions of physical inventory and records of use. Requiremebtisiesthin
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other parts of VDH regulations (e.@2VAC5-481, ‘Virginia Radiation Protection Regulations’,
Part Ill andPart IV) are still applicable to possession and use of byproduct material contained in
ECSs.

e |If a surface casing is not used to protect fresh water aquifers2¥@e¢-5-481-3240 Dfor applicable
requirements.

Response from Applicant:

Item 11.3 Energy Compensation Source$Check box)

[] We will submit operating and emergency procesdor using and handling energy compensationcesur

OR
[0 We will submit an outline or summary of thesogiting and emergency procedures for using andlingrehergy compensation
sources including instructions for leak testingrgy compensation sources, if required, at intemat to exceed 3 years, instructiclfs
for conducting physical inventories at least g@months, maintaining records of inventories mnegliby12VAC5-481-3220and
records of use for energy compensation sources.

OR

We will submit alternative procedures for agereview.

Energy compensation sources will not be used.

Item 11.4 Use of Sealed Sources or Neutron Generegon Fresh Water Aquifers
Rule: 12VAC5-481-3241, 12VAC5-481-3280

Criteria: The licensee is prohibited from using sealed sources or neutron generatoits \watersaquifers
unless the licensee requests and receives written permission fromribg. age

Discussion:Use of radioactive materials in fresh water aquifers is a prohibitadtyactAuthorizing to use
sealed sources or neutron generators in fresh water aquifers requitggetiating and emergency procedures
include the following information:

e Obtaining specific knowledge of the borehole conditions from the drilling team or agmpa
e First running a caliper log to show the hole is open or to find problem areas

e First running a tool without a radioactive source to show it can be freely removed

e Placing a temporary casing in sections of the hole giving problems.

Response from Applicant:

Iltem 11.4 Use of Sealed Sources or Neutron Geneves in Fresh Water Aquifers

O We will not conduct this prohibited adtyv
OR

O We are requesting authorization for phishibited activity and have included the requipedcedures as stated in ‘Use of Sealed
Sources or Neutron Generators in Fresh Water Aguiiéé VAREG ‘Guidance for Well Logging, Tracer, éfrield Flood Study’.
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Item 11.5 Tracer Studies in Single Well Applicatios

Rule: 12VAC5-481-640, 12VAC5-481-720, 12VAC5-481-750, 12VAC5-481-840, 12VAC5-481-900,
12VAC5-481-1090, 12VAC5-481-1100, 12VAC5-481-1110, 12VAC5-481-1161, 12VAC5-481-2980,
12VAC5-481-3190, 12VAC5-481-3200, 12VAC5-481-3260, 12VAC5-481-3280, 12VACS5-481-3290,
12VAC5-481-3320, 12VAC5-481-3340, 12VAC5-481-3350, 12VAC5-481-3360, 12VAC5-481-3370

Criteria: Applicants must develop, implement, and maintain safety programs for the useatédmsaterial
for tracer studies in single wells.

Discussion:Applicants’ operating and emergency procedures should address the followingisonce

¢ Methods and occasions for conducting radiation surveys

e Methods and occasions for locking and securing tracer materials

e Personnel monitoring and the use of personnel monitoring equipment

e Transportation to temporary job sites and field stations, including the packadipdpaing of tracer
materials in vehicles, placarding of vehicles, and securing of tracenatstkiring transportation

e Procedures for minimizing exposure to members of the public and occupationallgexmtigiduals in
the event of an accident

e Maintenance of records at field stations and temporary job sites

e Use, inspection, and maintenance of equipment (injector tools, remote handling tospsrtedion
containers, etc.)

e Procedures to be used for picking up, receiving, and opening packages containing vadiuatetiial

e Decontamination of the environment, equipment, and personnel

e Notifications of proper personnel in the event of an accident.

Response from Applicant:

Iltem 11.5 Tracer Studies in Single Well Applicatias

No response is required for this section provided the elements in the ‘Tracer Studies in Singt!\Applications’ of VAREG ‘Guidance
for Well Logging, Tracer, and Field Flood Studyeaontained in other sections.

Item 11.6 Field Flood and Secondary Recovery Applations (Tracer Studies in Multiple
Wells)

Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-570, 12VAC5-481-640, 12VAC5-481-720,
12VAC5-481-840, 12VAC5-481-900, 12VAC5-481-1090, 12VAC5-481-1100, 12VAC5-481-1110, 12VAC5-
481-1150, 12VAC5-481-1161, 12VAC5-481-2980, 12VAC5-481-3151, 12VAC5-481-3160, 12VAC5-481-
3260, 12VAC5-481-3280, 12VAC5-481-3290, 12VAC5-481-3300, 12VAC5-481-3B20AC5-481-3340,
12VAC5-481-3350, 12VAC5-481-3360, 12VAC5-481-3370

Criteria: Applicants must develop, implement, and maintain safety programs for the useatédmsaterial
for tracer studies in multiple wells (field flood studies). Refekppendix F in developing step-by-step
instructions for tracer personnel in performing field flood tracer studiesutiiphe wells. Field flood study
activities where licensed material is intentionally released intorttieomment require an environmental
assessment (EA) in accordance with the provisions of appropriate Unitesl Goate of regulation.

Reference NUREG/CR-3467;Environmental Assessment of the Use of Radionuclides as Tracers intthaded
Recovery of Oil and Gastlated November 1983. For copies of NUREG/CR-3467, available at the NR@ewebsi
http://www.nrc.gov

56


http://www.nrc.gov/

Discussion:Applicants should address the following when requesting field flood and secondargryec

applications:
e Agreement with well operator or owner

Field flood study project design

Pre-injection phase of the field flood project

Injection phase

Post-injection phase

Emergency procedures

Reporting and record keeping requirements

Waste management

Methods and occasions for conducting radiation surveys

Methods and occasions for locking and securing tracer materials

Personnel monitoring and the use of personnel monitoring equipment

Transportation to temporary job sites and field stations, including the packadipdpaing of tracer

materials in vehicles, placarding of vehicles, and securing tracenatsatkiring transportation

e Procedures for minimizing exposure to members of the public and occupationallgeipidisiduals in
the event of an accident

¢ Maintenance of records at field stations and temporary job sites

e Use, inspection, and maintenance of equipment (injector tools, remote handlingdosfsiation
containers, etc.)

e Procedures to be used for picking up, receiving, and opening packages containing radizdetiaé

e Decontamination of the environment, equipment, and personnel

¢ Notifications of proper personnel in the event of an accident.

Response from Applicant:

Iltem 11.6 Field Flood and Secondary Recovery Ap@ations (Tracer Studies in Multiple Wells)
[0 Field flood studies using tracer materiald milt be conducted unless authorized specificaflfidense conditions.
OR

[0 We are requesting authorization to condudd fi@od studies in the enhanced recovery of oil gas wells using the information provided
in Appendix F of the VAREG ‘Guidance for Well Lgigg, Tracer, and Field Flood Study’.

Item 11.7 Tracer Studies in Fresh Water Aquifers
Rule: 12VAC5-481-3320

Criteria: Applicants must develop, implement, and maintain a safety program for usingnaeeials in fresh
water aquifers. Licensees may not knowingly inject licensed matetdehifreshwater aquifer unless
specifically authorized to do so by the VDH license.

Discussion:VDH, in accordance with2VAC5-481-3320 Bprohibits the intentional injection of licensed
tracer material into a fresh water aquifer unless the individual is sadigifauthorized by the license to
perform this activity. VDH staff position concerning the intentional injectioncehised tracer material
authorized undet2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part XIV, ‘Radiation Safay
Requirements for Wireline Service Operations and Subsurface TraceStudies’ into a fresh water aquifer
requires the preparation of an environmental report by the licensee or appliefiribgging applicants and
applicants requesting field flood studies should refer to the appropriate Urdted Sbdel(0 CFR Part
51.45 and prepare an environmental report. Authorizing an applicant to conduct traces stuaicordance
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with 12VAC5-481, ‘Virginia Radiation Protection Regulations’, Part X1V, ‘Radiation Safety
Requirements for Wireline Service Operations and Subsurface TraceStudies’ in fresh water aquifers
would require NRC’s assessment of an environmental report gmdlang of no significant impatby the
NRC staff.

Authorizing field flood studies that require the applicant to intentionallytitigensed tracer material into a
fresh water aquifer would require that an environmental report be prepareddmplicant and an
environmental assessment be made by an authorized party.

NRC specifies the criteria for categorical exclusions. When one or more @fttéreé for a categorical
exclusion are satisfied, the applicant or licensee is relived from theawugnts for preparing an environmental
impact statement. This then relieves the requirement of preparing an eramtahassessment prior to the
issuance, amendment, or renewal of licenses authorizing the use of radioacaw®inh well logging
procedures authorized undg2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part XIV,

‘Radiation Safety Requirements for Wireline Service Operations and @surface Tracer Studies!

However, the intentional release of licensed radioactive material ditedtlg environment as a result of a
research or other study is not categorically excluded. NRC specifieat im tspecial circumstances or on the
request of any interested individual or party, an environmental assessmenictoranamally covered by a
categorical exclusion could be required.

Note: NRC’s completion of an environmental assessment, based on the level ofxdtynpden require several months to
review, approve, and publish in the Federal Registetomments.

Response from Applicant

Item 11.7 Tracer Studies in Fresh Water Aquifers

[0  we will not knowingly inject tracer materialto a fresh water aquifer.
OR

[0 We are requesting authorization to injectried radioactive materials into a fresh water aquifhd are providing the reason(s) for this sti{dy
and procedures to protect the worker(s) and tidiqp

Note: Tracer and field flood studies require an envinental report.

Radioactive Markers

ltem 11.8 Radioactive Collar and Subsidence or Dép Control Markers
Rule: 12VAC5-481-3220, 12VAC5-481-3261, 12VAC5-481-3280, 12VAC5-481-3730

Criteria: Radioactive markers usually used as pipe collar markers include wires,aégqegto. Applicants

can use radioactive markers only where each individual marker contains gsaftitensed material not
exceeding the quantities identifiediBVAC5-481-3730 Radioactive markers must be physically inventoried
at intervals not to exceed 6 months, as specifid@\WAC5-481-3220

Discussion:Operating and emergency procedures must include a commitment that radioacikees can be
used only where each individual marker contains quantities of licensed matedgateetling the quantities
identified in12VAC5-481-3730However, licensees are not restricted to using only one marker, and may use
multiple markers in each pipe joint, provided each individual marker (wires, tajse at@i) is not greater than

the quantities identified it2VAC5-481-3730 Additionally, provisions must be included in the operating and
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emergency procedures to ensure that radioactive markers undergo physidatiesat intervals not to exceed
6 months, as specified Ii2VAC5-481-3220

Note: Subsidence or depth control markers that use quantities greater thatutiasezed byl2VAC5-481-3261must be
approved or registered by the VDH, NRC or another Agreement State irDaRegfBstration Certificate.
Response from Applicant:

Item 11.8 Radioactive Collar and Subsidence or Déip Control Markers

[0 We will only use radioactive markers whereremalividual marker contains only quantities oklised material not exceeding the
quantities identified i12VAC5-481-3730

OR

[0 We have submitted procedures for using radiiamarkers that in excess of quantities listetiANAC5-481-3730

Item 11.9 Neutron Accelerators using Licensed Matal

Rule: 12VAC5-481-720, 12VAC5-481-730, 12VAC5-481-780, 12VAC5-481-790, 12VAC5-481-3241,
12VAC5-481-3280, 12VAC5-481-3340

Criteria: Applicants authorized to use a neutron generator (particle accelerat@ipsana tritium source,
should include operating and emergency procedures for the proper handling and useceldhet@ctargets or
tubes containing radioactive materials.

Discussion:Neutron generators (accelerators) are used in the well logging industgoasce of neutrons.
Most accelerators use tritium gas sealed in a glass tube or plated cet ataligc. Neutron generator target
sources, in most instances, contain less than 1,110 GBq (30 curies) of tritium.

Neutron generator tubes are not considered well logging sealed sourcesrastdegeaired to satisfy the
requirement for well logging sealed sources. As a result, neutron geneb@®icontaining less than 1,110
GBq (30 curies) of tritium are:

e Exempt from abandonment requirements

e Exempt from leak test requirements

e Exempt from the performance requirements of sealed sources used in well loggaipope

e Not exempt if a tritium neutron generator for target source is greatefLthd0 GBq (30 curies) or is

used in a well without a surface casing to protect fresh water aquifers.

Applicants using a neutron generator (particle accelerator) should inclodiénggprocedures that address
contamination. Operating and emergency procedures should instruct individuals in theghaindli
contamination resulting from the routine use, initial installation, replacemestcimental damage of the
targets or glass tubes. Refell@VAC5-481-3241for applicable requirements for using neutron generators.

Response from Applicant:

Item 11.9 Neutron Accelerators using Licensed Mat&l (Check box)

[0 Wwe will not use neutron generators (acceleshto our well logging operations.
OR

[0 Wwe will use neutron generators (acceleraiaragcordance with the criteria in ‘Neutron Accalers using Licensed Material’ of VAREG
‘Guidance for Well Logging, Tracer, and Field Flostlidy'.




Item 11.10 Depleted Uranium Sinker Bars

Rule: 12VAC5-481-420, 12VAC5-481-570, 12VAC5-481-3250, 12VAC5-481-3260, 12VAC5-481-3340
Criteria: Depleted uranium sinker bars are both generally licensed and specificaibeticeMost well logging
licensees acquire depleted uranium sinker bars under the provisiti?AE5-481-420 Cand then file VDH
form, ‘Registration Certificate — Use of Depleted Uranium Under Géheranse’. Specifically licensed
material must be physically inventoried and visually inspected for labatidgphysical damage.

Discussion:

Depleted Uranium Sinker Bars Authorized Under General License

Certain devices are authorized by VDH for distribution to persons who ageafjghicensed for the use of
certain industrial products or devices containing depleted uranium for the purposeidihgra concentrated
mass in a small volume. Uranium sinker bar devices can be acquired by the users praeisibas of
12VAC5-481-420 Cwithout obtaining a specific license from VDH; however, when acquired under the
provisions of a general license, individuals must file VDH form, ‘RegistratiohfiCate — Use of Depleted
Uranium Under General License'.

Generally licensed sinker bars are exempt fi@WAC5-481, ‘Virginia Radiation Protection Regulations’,
Part IV andPart X. Regulatory requirements that apply to such devices possessed under aigensesate
stated inl2VAC5-481-420 C While operating under the provision of a general license for these types of
devices, general licensees must:

e Not introduce uranium sinker bars into a chemical, physical, or metallungiesihient or process,

except as a treatment for restoration of any plating or covering

e Not abandon uranium sinker bars

e Transfer only to individuals authorized under the provisiol2MAC5-481-570

¢ Notify the agency within 30 days of the transfer of depleted uranium sinker bars

Depleted Uranium Sinker Bars Authorized under a Specific Licege:
While operating under the provision of a specific license for these types ofgjespeeific licensees must:

e Physically inventory the uranium sinker bars at intervals not to exceed 6 months.

e Visually inspect before use for proper labelinGAUTION RADIOACTIVE DEPLETED URANIUM
and ‘NOTIFY CIVIL AUTHORITIES (or COMPANY NAME) IF FOUNR intervals not to exceed 6
months.

e Visually inspect for physical damage and conduct routine maintenanceraalisteot to exceed 6
months, as specified t2VAC5-481-3260

e Remove bars from use if found defective, until repaired or disposed.

e Record information specified t2VAC5-481-3260
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Response from Applicant:

Item 11.10 Depleted Uranium Sinker Barg§Check box)

[0 Depleted uranium sinker bars will be obtaineder the provisions of a general licens2AC5-481-420 @ and the appropriate
VDH form will be filed, as required.
OR

[0 Depleted uranium sinker bars will not be atali under the provisions of a general liced2/AC5-481-420 .
AND

Uranium sinker bars will be possessed and inspextespecified i12VAC5-481-3260
AND

We wish to request kilograms of materials
OR

Depleted uranium sinker bars will not be used

ltem 12: Waste Management

Rule: 12VAC5-481-100, 12VAC5-481-570, 12VAC5-481-571, 12VAC5-481-840, 12VAC5-481-880,
12VAC5-481-910, 12VAC5-481-920, 12VAC5-481-930, 12VAC5-481-940, 12VAC5-481-950, 12VAC5-481-
960, 12VAC5-481-970, 12VAC5-481-971, 12VAC5-481-1060, 12VAC5-481-1890, 12VAC5-481-2571,
12VAC5-481-2572, 12VAC5-481-2980, 12VAC5-481-3690

Criteria: Radioactive waste must be disposed of in accordance with regulatory requirantehtgnse
conditions and/or transferred to an authorized recipient. Authorized recipiertie argginal manufacturer,
distributor, a commercial firm licensed by VDH, NRC, or another Agreemate &t accept radioactive waste
from other persons, or in the case of sealed sources, transferred to anotherlispesiée authorized to
possess the licensed material (i.e., a transferees’ license splgcithbrizes the same radionuclide, chemical
or physical form, and in most instances, the same use). Records of tradskerséa disposal must be
maintained pet2VAC5-481-1060

Before transferring any radioactive material, including radioaetaste, a licensee must verify that the
recipient is properly authorized to receive the specific type of mitsiiag one of the methods described in
12VAC5-481-570 In addition, all packages containing radioactive waste must be prepared and shipped in
accordance with VDH and DOT regulations. Records of transfer and disposddenmatntained as required
by 12VAC5-481-100and12VAC5-481-571

Discussion:Radioactive waste generated when conducting licensed activities rajeingealed sources, used
or unused radioactive tracer materials, and unusable items contaminatediivdbtize tracer materials (e.g.,
absorbent paper, gloves, bottles, etc.). Unsealed radioactive waste mustdersttyong, tight containers
(e.g., thick plastic bags, boxes, barrels, etc.) to prevent the spread of contamaratisealed sources should
be stored in their corresponding transport containers or in a downhole storage bunkegiudigposal.
The integrity of the radioactive waste containers must be assured, and tleecsniehile in storage, must
have the appropriate warning label specified2WAC5-481-880 Radioactive waste must be secured against
unauthorized access or removal. Depending on the radioactive half-life of theamei2H requires disposal
of well logging sealed sources and tracer materials generatedhaekse facilities by one or more of the
following methods:

Tracer Material with a Half-Life of 120 Days or Less:

e Decay-in-storage (DIS)

e Transfer to an authorized recipient
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Release into sanitary sewerage

Obtaining prior approval from VDH of any alternate method

Release in effluents to unrestricted areas, other than into sanitary sswerag
Incineration.

Tracer Material with a Half-Life Greater Than 120 Days:

Transfer to an authorized recipient

Release into sanitary sewerage

Extended interim storage

Obtaining prior approval from VDH of any alternate method

Release in effluents to unrestricted areas, other than into sanitarygewera
Incineration.

Sealed Sources with a Half-Life of 120 Days or Less:
e Transfer to an authorized recipient

e DIS

e Extended interim storage.

Sealed Sources with a Half-Life Greater Than 120 Days:
e Transfer to an authorized recipient.

Licensees may choose any one or more of these methods to dispose of thetivadiaate. The agency’s
experience indicates that most well logging tracers are stored or disgdsea combination of methods,
transfer to an authorized recipient and DIS being the most frequently usedafppliequesting authorization
to dispose of radioactive tracer waste by incineration should first refdR@sNPolicy and Guidance Directive
PG 8-10,'Disposal of Incinerator Ash as Ordinary Wastedated January 1997, for guidance. Applicants
should note that compliance with VDH regulations does not relieve them of thpeinsdslity to comply with
any other applicable local, state, or federal regulations. Some typebkaaiatéve waste used in tracer
operations and in ‘labeled frac sands’ may include additional chemical hazaisis/pe of waste is designated
as ‘mixed waste’ and requires special handling and disposal.

Applicants should describe in detail their program for management and disposabactiadiwaste, including
mixed waste, if applicable. A waste management program should include procedinasdling waste;

specify the requirements for safe and secure storage; and describe how teiharatnimize, and dispose of
all types of radioactive waste, including, where applicable, mixed wasteoptaie training should be

provided to waste handlets®2VAC5-481-1060requires, in part, that licensees maintain all appropriate records
of disposal of radioactive waste. The U.S. Environmental Protection Agency (&R&yliguidance for
developing a comprehensive program to reduce hazardous waste that, in many jns@neéso include
radioactive waste as a contaminant. NRC transmitted these guidelimenseés in NRC IN-94-23,

“Guidance to Hazardous, Radioactive, and Mixed Waste Minimization Progrdatéd March 1994.

Disposal By Decay-in-Storage (DIS)

The agency has concluded that materials with half-lives of less than or@q@al days are appropriate for
DIS. The minimum holding period for decay is ten half-lives of the longest-lagidisotope in the waste with
a half-life of 120 days or less. Such waste may be disposed of as ordinary tadsktidm surveys (performed
in a low background area and without any interposed shielding) of the waste at thehenlladdling period
indicate that radiation levels are indistinguishable from background. Aditiaal labels must be defaced or
removed from containers and packages prior to disposal as ordinary trash. lfayeddeaste is compacted,
all labels that are visible in the compacted mass must also be defaced ordilemove
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Applicants should assure that adequate space and facilities are avaidbéstorage of such waste. Licensees
can minimize the need for storage space, if the waste is segregaiatiragto physical half-life. Waste
containing radioisotopes with physical half-lives 120 days or less may bgatgrand stored in a container
and allowed to decay for at least ten half-lives based on the longest-livedatagieis the container. Waste
management procedures should include: methods of segregating waste bgl playfsives of 120 days or
less, greater than 120 days, methods of surveying waste prior to disposal to dwtfinaste above
background levels is not inadvertently released, and maintenance of recorg®sdldiBisposal records for
DIS should include the date when the waste was put in storage for decay, datenwtadfiltves of

the longest-lived radioisotope had transpired, date of disposal, and result$ sirfiey taken prior to disposal
as ordinary trash. Additionally, a model procedure for disposal of radioactste aDIS, which incorporates
the above guidelines, is providedAppendix T.

Release Into Sanitary Sewerage
12VAC5-481-930authorizes disposal of radioactive waste by release into sanitary gewerach
of the following conditions is met:

e Material is readily soluble (or is easily dispersible biological n)an water

e Quantity of licensed material that the licensee releases into the s@efemonth averaged over the
monthly volume of water released into the sewer does not exceed the concergediibedsin
12VAC5-481-3690 Table 3 of reference.

e If more than one radioisotope is released, the sum of the ratios of the averalgg dischharge of a
radioisotope to the corresponding limitliRVAC5-481-3690 Table 3 (of reference) cannot exceed
unity

e Total quantity of licensed material released into the sanitary sewssstgensn a year does not exceed
185 GBq (5 Ci) of H-3, 37 GBq (1 Ci) of C-14, and 37 GBq (1 Ci) of all other radioisotopes combined.

Licensees are responsible to demonstrate that licensed materiaégistinto the sewerage system are indeed
readily dispersible in water. NRC IN 94-0Bolubility Criteria for Liquid Effluent Releases to Sanitary
Sewerage Under the Revised 10 CFR, 2i2gited January 1994, provides the criteria for evaluating solubility of
liquid waste. Careful consideration should be given to the possibility of re-conmentfradioisotopes that

are released into the sewer. NRC alerted licensees to the potentiafigangmroblem of re-concentration of
radionuclides released to sanitary sewerage systems in NRC IN §e@bncentration of Radionuclides
InvolvingDischarges into Sanitary Sewerage Systems Permitted Under 10 CFR 20.203 (now 10 CFIR 20.200:x
dated December 1984.

Applicants electing to use this type of disposal should provide procedures therisumile that all releases of
radioactive waste into the sanitary sewerage meet the criterid ista8/AC5-481-930and do not exceed the
monthly and annual limits specified in VDH regulations. Licenseesegréred to maintain accurate records of
all releases of licensed material into the sanitary sewerage. A modedupr for disposal of radioactive waste
via sanitary sewer is describedAppendix T.

Note: 12VAC5-481, ‘Virginia Radiation Protection Regulations’prohibits the disposal of radioactive materials via a
sewage treatment facility, septic system, or leach field owned categdvy the licensee.

Transfer to an Authorized Recipient

Licensees may transfer radioactive waste to an authorized recipienfposalisHowever, it is the licensee’s
responsibility to verify that the intended recipient is authorized to recevadioactive waste prior to making
any shipment. Waste generated at well logging and tracer &ij@inerally consists of low specific activity
(LSA) material. The waste must be packaged in DOT-approved containergfoeshi and each container
must identify the radioisotopes and the amounts contained in the waste. Addition&thggsamust comply
with the requirements of the particular burial site’s license requiremgath shipment must comply with all
applicable VDH and DOT requirements. In some cases, the waste handling comi@cprovide additional
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guidance and requirements to licensees for packaging and transportation; howdiecengke is ultimately
responsible for ensuring compliance with all applicable regulatory receies.

The shipper must provide all information required in VDH form, ‘Uniform Low-Leveli&active Waste
Manifest’ and transfer this recorded manifest information to the intendeder@cigach shipment manifest
must include a certification by the waste generator. Each person involedtrarisfer for disposal and
disposal of waste, including waste generator, waste collector, wastsgona@nd disposal facility operator,
must comply with NRC’s Uniform Low-Level Radioactive Waste Manifest

Licensees should implement procedures to reduce the volume of radioactiveowhistd disposal in an
authorized low-level radioactive waste (LLW) disposal facility. Theseguures include volume reduction by
segregating, consolidating, compacting, or allowing certain waste to ohestmyage. Waste compaction or
other treatments can reduce the volume of radioactive waste, but such pro@gspeseradditional
radiological hazards (e.g., airborne radioactivity) to workers and membttres p@iblic. The program should
include adequate safety procedures to protect workers, members of the pubhe, @mdronment.

Applicants may request alternate methods for the disposal of radioaeste generated at their facilities. Such
requests will be handled on a case-by-case basis and require that the gpiigdatadditional site-specific
information. In most instances, requests for alternate methods of disposalesuritbe the types and quantities
of waste containing licensed material, physical and chemical prapeftibe waste that may be important to
making a radiological risk assessment, and the proposed manner and conditions dispasal. Additionally,
the applicant must submit its analysis and evaluation of pertinent informatioficsfgethe affected
environment, including the nature and location of other affected facilities, and peovaidline of its
procedures to ensure that radiation doses are maintained ALARA and within VI#i IBeicause of the
difficulties and costs associated with disposal of sealed sources (e.gl,sseak®es containing Americium-241)
applicants should preplan disposal. Applicants may want to consider contractugéareats with the source
supplier as part of a purchase agreement.

Extended Interim Storage

Prior to requesting extended interim storage of radioactive waste atgtand this only as a last resort,
licensees should exhaust all possible alternatives for disposal of radioactiee T¥ee protection of
occupationally exposed workers or the public is enhanced by disposing of radioasteerataer than storing
it. In addition, licensees may find it more economical to dispose of radioactste than to store it on-site. As
available burial ground capacity decreases, cost of disposal of radioactteerast likely will continue to
increase. Other than DIS, LLW should be stored only when disposal capacity idalmieaand for no longer
than is necessary. NRC IN 90-0O8xtended Interim Storage of Low-Level Radioactive Waste by Fuel
Cycle and Materials Licenseeglated February 1990 and NRC IN 93-3bxtended Storage of Sealed
Sources’, dated July 1993, provides guidance to VDH licensees for requesting an amendment iweauthor
extended interim storage of both sealed and unsealed LLW.
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Response from Applicant

Item 12 Waste Management
[0 Wwe will use Appendix T of VAREG ‘Guidance ffell Logging, Tracer, and Field Flood Study’.

OR

[0 we will use Decay-In-Storage model waste proceduAppendix T of VAREG, ‘Guidance for Well Logwi, Tracer, and Field Flood
Study’.

AND/OR

[1 we will use Disposal of Liquids Into Sanitary Sewdt2VAC5-481-93) model waste procedure in Appendix T of VAREG, i@ance for
Well Logging, Tracer, and Field Flood Study’.

OR

[] we have attached our procedures for waste ciniecttorage, and disposal by any of the authonmethods and request authorization for -
methods described.

Note: Applicants do not need to provide information to the agency if they plan tosdigphd LW via transfer to an
authorized recipient. Alternative responses will be reviewed tisengriteria listed above.

ReferencesA copy of all of the below is available on the NRC’s website at: hitpw.nrc.gov.

1. NRC Policy and Guidance Directive PG 8-1Disposal of Incinerator Ash as Ordinary Wdstgated January 1997
2. NRC Policy and Guidance Directive PG 94-03ptated Guidance on Decay-In-Storaggated October 1994

3. NRC Information Notice 94-23Guidance to Hazardous, Radioactive, and Mixed Waste Minimization Prgram
dated May 1994

4. NRC Information Notice 94-07 Sblubility Criteria for Liquid Effluent Releases to Sanitary Sewerage Under the
Revised 10 CFR 20dated January 1994

5. NRC Information Notice 84-94Reconcentration of Radionuclides Involving Discharges into Sanitary Sewerage
Systems Permitted Under 10 CFR 20.203 (now 10 CFR 20720@8)d December 1984

6. NRC Information Notice 90-09EXtended Interim Storage of Low-Level Radioactive Waste by Fuel Cycle and
Materials Licenseésdated February 1990

7. NRC Information Notice 93-50Fktended Storage of Sealed Soufrceated July 1993.

Item 13: License Fees

Rule: 12VAC5-490

Criteria: On VDH form, ‘Application for a Radioactive Material License Autharizthe Use of Sources in
Well Logging, Tracer, and Field Flood Study’, enter the appropriate fegarg from12VAC5-491and the
amount of the fee enclosed with the application.

Note: Applicants who wish to perform field flood tracer studies should revaievapplicable United States Code
regulation for further information concerning the environmental infition needed to prepare an environmental
assessment.

Response from Applicant:

Item 13 License FeeqRefer t012VAC5-490)

Category: Application Fee Enclosed (For new applications):
[J Yes [ No Amount Enclosed $
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Item 14: Certification

Individuals acting in a private capacity are required to date and sign VDH ‘fgpplication for a Radioactive
Material License Authorizing the Use of Sources in Well Logging, Traoet Field Flood Study’. Otherwise,
representatives of the corporation or legal entity filing the application shoelédtsign VDH form,
‘Application for a Radioactive Material License Authorizing the Use of Szsuirc Well Logging, Tracer, and
Field Flood Study’. Representatives signing an application must be authorize®ddimding commitments
and to sign official documents on behalf of the applicant. As discussed previouslgnagement
Responsibility’, signing the application acknowledges management’s ibarant and responsibilities for the
radiation protection program. The agency will return all unsigned applications for grgpature.

Note:
e ltis a criminal offense to make a willful false statement orasgmtation on applications or correspondence
(12VAC5-481-30.
e When the application references commitments, those items become particétising conditions and regulatory
requirements.

Response from Applicant:

CERTIFICATION (To be signed by an individual authorized to makeling commitments on behalf of the applicant.)
Item 14

| hereby certify that this application was preparedonformance witli2VAC5-481, ‘Virginia Radiation Protection Regulations’ and that all
information contained herein, including any suppets attached hereto, is true and correct to thedfeny knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix A

VDH Form,
‘Application for a Radioactive Material License
Authorizing the Use of Material in Well Logging,
Tracer, and Field Flood Study’
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZ  ING THE USE OF
MATERIAL IN WELL LOGGING, TRACER, AND FIELD FLOOD STUDY

The Virginia Department of Health (VDH) is requestidisclosure of all information for the purposenbtaining a radioactive material license.
Failure to provide any information may result imi or delay of a radioactive material license.

Instructions — Complete all items if this is an initial applica or an application for renewal of a licenseefd® to VAREG ‘Guidance for Well
Logging, Tracer and Field Flood Study’. Use supmatary sheets where necessary. Retain one copgudmit original of the entire application
to: Virginia Department of Health, Radioactive Middls Program, 109 Governor Street, Room 730, Rigid, VA 23219.

APPLICATION TYPE

Iltem 1 Type Of Application (Check one box

[ New License [] Renewal License Number

CONTACT INFORMATION

Item 2 Name and Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:
Applicant’s Telephone Number(Include area code): Contact’'s Telephone Number (Include area code):
( ) - X ( ) - X

LOCATION OF RADIOACTIVE MATERIAL

Item 4 Location of Radioactive Material(Do not use Post Office Box):

(Attach additional pages if necessary)

[] Used Address: Telephone Number (Include area code):
[] Stored

[ Used and Stored ( ) - X

[] Used Address: Telephone Number (Include area code):
[J stored

[ Used and Stored ( ) - X

] Used Address: Telephone Number (Include area code):
[] stored

[] Used and Stored ( ) - X

Are sources going to be used and/or stored at$igitions?[ ] Yes [] No
Are sources going to be used and/or stored at tempjwbsites?: [] Yes [] No

If yes, check the following boxes:
1 we will perform and maintain documentation ofisdidn surveys to ensure that radiation leveldess than 2 mR in any one hour
and 100 mR/yr at all temporary job site storagations.

[] We will store the source(s) at the temporarygise in a locked room, trailer, or other securetmm to prevent unauthorized removal.

[1 we will minimize exposures for occupational amsh+occupational workers when selecting storagetimta

|:| We will limit storage at a temporary job site td0ldays %enr calendar year.
o




APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF MATERIAL IN WELL LOGGING, TRACER
AND FIELD FLOOD STUDY Page 2 of 6

RADIATION SAFETY OFFICER

Item 5 Radiation Safety Officer (RSO) (Check all that apply)

[] The name of the proposed RSO and other potetagtinees who will be responsible for ensuring ttha licensee’s radiation safety program
is implemented in accordance with approved proasiur
TELEPHONE NUMBER
NAME: (Include area code): ( ) - X

AND

[0 we will demonstrate that the RSO has sufficiedependence and direct communication with resjesnanagement officials by providing
a copy of an organizational chart by position ailtla@nfirm that the RSO has day-to-day oversighthe radiation safety activities.

AND EITHER
[] We have included documentation showing the R$@4ifications and experience.
OR

[0 we will provide alternative information demoraging that the proposed RSO is qualified by trajrand experience (e. g., listed by name as
an authorized user or the RSO on an VDH, NRC, otter Agreement State license that requires atradiaafety program of comparable
size and scope) including documentation to showtti@RSO has obtained formal training in the distaiment and maintenance of a
radiation protection program.

TRAINING FOR LOGGING SUPERVISORS AND LOGGING ASSIST ANTS

Item 6 Training For Logging Supervisors, Logging Assistants, and Tracer/Field Flood Study User€Check box and attach requested
information)

[0 We will submit an outline of the training te given to prospective logging supervisors andilaggssistants and have enclosed our training
procedures given to experienced logging supervisdfe have also submitted a typical examinatiomigj\the correct answers to the
questions, and the passing grade.

AND

[0 We have included the qualifications of ouriinstors and their experience with well logging itit's or have included the course title, name,
course outline (if available), address, and teleghmumber of the company who will provide training.

AND
[ We have submitted a description of the fieddmsination given to prospective logging supervisord assistants.
AND

[ We have submitted an description of our progirasfuding the annual refresher training with tbpits and how they will be covered, and the
inspection of each logging supervisor and loggisgjsiants job performance, as describetPMAC5-481-3151

RADIOACTIVE MATERIAL

Iltem 7 Radioactive Material (Attach additional pages if necessary)
Include sealed sources activity greater then 3.7 NIBOuCi)

Element and mass number Sealed source manufacturer and model number

Maximum activity per source Source changer manufacturer and model number

Are unsealed tracer materials usedP?] Yes (complete below information)[] No

Element name and mass number Chemical/physical form
Maximum activity per tracer material If volatile, anticipated rate of volatility or digpsion
Maximum amount per study by physical/chemical form Intended use

Are energy compensation sources used?} | Yes (complete below information) [ ] No

Element name and mass number Manufacturer's name and model number
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF MATERIAL IN WELL
LOGGING, TRACER, AND FIELD FLOOD SUDY Page 3 of 6

FINANCIAL ASSURANCE AND RECORDKEEPING FOR DECOMMISS IONING

Item 8 Financial Assurance And Recordkeeping For Bcommissioning (Check both boxes)

[0 We shall maintain drawings and records importamtecommissioning and will transfer these recoods new licensee before licensed activities
are transferred in accordance wWithVAC5-481-500 Bor assign the records to the agency before teadi is terminated.

AND

[] Iffinancial assurance is required, submit enioleperl 2VAC5-481-450 C

FACILITIES AND EQUIPMENT

Item 9 Facilities And Equipment (Check box and attach requested information)

[0 we will submit the required information agdig in the section titled ‘Facilities and EquipnieritVAREG ‘Guidance for Well Logging,
Tracer, and Field Flood Study’.

RADIATION SAFETY PROGRAM

Item 10 Radiation Safety Program (Check box)

[ We have included our radiation safety progfanagency review.

Item 10.1 Well Owner/Operator Agreement(Check box)

[0 we will obtain a written agreement prior to conmoement of operating any well logging operatiorhvéitsealed source as specified in
12VAC5-481-3160

Item 10.2 Radiation Safety Audit Program

The applicant is not required to, and #howt, submit its audit program to the agencyrésiew during the licensing phase.
This matter will be examined during an inspection.

Item 10.3 Termination of Activities (Check box)

[0 We will notify VDH, in writing, within 60 days oftte decision to permanently cease radioactive natese(12VAC5-481-510.

Item 10.4 Radiation Monitoring Instruments (Check all boxes that apply)

[J We will possess and use radiation survey ri@térat meets the Criteria in the section titlRddiation Monitoring Instruments’ in VAREG
‘Guidance for Well Logging, Tracer, and Field Flogdidies’. We reserve the right to upgrade owespinstruments as necessary.

AND EITHER

] If calibration is performed by a person or fioutside the applicant’s organization, the calibratvill be performed by a VDH, NRC or
another Agreement State licensee specifically aizbd to perform instrument calibration.

OR

[0 we will follow the survey meter calibration pexlures in accordance with Appendix N in VAREG ‘@arice for Well Logging, Tracer,
and Field Flood Study'.

OR

[1 We will submit alternate procedures. (Procedare attached)
Note: Identify the qualifications of the individuals whwll perform the calibrations if performed by thppicant.

Item 10.5 Material Receipt And Accountability (Check box)

[J Semi-annual physical inventories will be cortedoof all licensed material, including byproducacer materials, and depleted uranium and the
information contained in the discussion sectideditMaterial Receipt and Accountability’ in VAREGuidance for Well Logging, Tracer, and
Field Flood Studies’ will be documented.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF MATERIAL IN WELL LOGGING,

TRACER, AND FIELD FLOOD STUDY Page 4 of 6

Item 10.6 Leak Tests(Check one box)

[0 Leak tests will be performed by an organizatothorized by VDH, the NRC or another AgreemeateSto provide leak testing services to
other licensees; or by the licensee using a lestkiesupplied by an organization licensed by V& NRC or another Agreement State to
provide leak test kits to other licensees accortlinjt suppliers' instructions.

List the name and license number of organization authorized to perform or anatytesi€8&pecify
whether VDH, NRC, or another Agreement State):
Organization Name License Number

Issuing Entity_

Note An alternate organization may be used to performnalyze leak test, without amending the licepsavided the organization is
specifically authorized by VDH, the NRC or anotdgreement State.

OR

[0  we will perform our own leak testing and saenghalysis. We will follow the procedures in ApganR of VAREG ‘Guidance for Well
Logging, Tracer, and Field Flood Study'.

OR
[0 We will submit alternative procedures. (Prages are attached)

Item 10.7 Occupational Dosimetry (Check all boxes that apply)
[0 We will provide required dosimetry that wikk Iprocessed and evaluated by a NVLAP-approved psocé¢hat is exchanged monthly or
quarterly, as appropriate, and worn by well loggiegsonnel.
AND/OR
[0 we will provide a bioassay program when usingaaled tracer materials.
OR

[0 We will provide a commitment that no individuall use more than 50 millicuries of lodine-13tlamy one time or in any 5-day period at
field stations or temporary job sites.

Note: If intend to use an excess of amounts descidbeequest permission to repackage or processdetii tracer materials at field
stations, it is necessary to describe in detaibibassay program

OR

[0 We will contract a vendor for bioassay sersiugo is licensed or otherwise authorized by VDIRQ\ or another Agreement State to
provide required bioassay services.

Item 10.8 Public Dose

No response is required, in this licemgplication, however the licensee’s evaluatiopuflic dose will be examined during an inspection.

Item 10.9 Maintenance

Item 10.9.1 Daily Maintenance (Check both boxes)

[0 We have included procedures for conductintydasual inspection.
OR

[0 Visual daily inspection will be conducted aredords maintained in accordance with the critiéstad in ‘Daily Maintenance’ of the VAREG
‘Guidance for Well Logging, Tracer, and Field Flogtidy’ to ensure that well logging equipment iggod working condition and is
labeled as required.

Item 10.9.2 Semi-Annual Visual Inspection and Rdine Maintenance (Check both boxes)

[0 We have included procedures for semi annuabvigispection and routine maintenance of sourceers| logging tools, injection tools,
source handling tools, storage containers, trangpotainers, and uranium sinker bars to ensutehiedabeling required bi2VAC5-481-
3250is legible and that no physical damage is visible.

AND

[0 Semiannual inspections and routine maintenarniteevconducted and records maintained for sohatders, logging tools, injection tools,
source handling tools, storage containers, trahgpatainers, and uranium sinker bars in accordaittethe criteria in ‘Semi-Annual Visual
Inspection and Routine Maintenance’ of VAREG ‘Guida for Well Logging, Tracer, Field Flood Study’'dnsure that well logging
equipment is in good working condition with no picgd damage evident and that required labelingésent.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF MATERIAL IN WELL

LOGGING, TRACER, AND FIELD FLOOD STUDY Page 5 of 6

Item 10.9.3 Maintenance Requiring Special Authodation (Check both boxes)

[0 Prohibited activities described in ‘Maintenaf@quiring Special Authorization’ of VAREG ‘Guidanta Well Logging, Tracer, Field Flood
Study’ will not be conducted unless approved by VDH
OR

[0 Submit detailed procedures of each differerkgdmcluding source removal procedures) for amhiiited activities, including radiation
safety precautions that individuals will be expddie follow when performing these tasks and theimmiim qualifications of these
individuals.

Item 10.10 Operating and Emergency Procedures

[l Operating and emergency procedures or an outtisemmary as describedi@VAC5-481-315land12VAC5-481-328Chave been attached
for agency review.

Item 10.11 Transportation
No response is needed from applicants durirggnéing phase. This matter will be examined duringhapection.

WELL LOGGING, TRACER, AND FIELD FLOOD STUDY OPERATIO NS

Iltem 11. Well Logging, Tracer, and Field Flood Stdy Operations

Item 11.1 Drill-to-Stop Large Sealed Source@Check box)

[0 We have submitted procedures for conductiriti-idrStop well logging operations or an outlinesummary that addresses important
radiation safety aspects in the operating and esnesgprocedures.

Item 11.2 Measurement While Drilling, Logging Whike Drill (Check box)

[0 We have submitted procedures for conductingsvieement While Drilling, Logging While Drilling Wdogging operations or an outline or
summary that addresses important radiation safgtgas in the operating and emergency procedures.

Item 11.3 Energy Compensation Source¢Check box)
[0 We have submitted operating and emergencyepioes for using and handling energy compensatiorces.

OR
[0 We have submitted an outline or summary ofagherating and emergency procedures for using andlimg energy compensation sources
including instructions for leak testing energy camgation sources, if required, at intervals n@xoeed 3 years, instructions for conducting
physical inventories at least every 6 months, naaiitig records of inventories required iBVAC5-481-3220and records of use for energy
compensation sources.
OR

[0 We have submitted alternative proceduresdgenay review.
OR

[0 Energy compensation sources will not be used

Item 11..4 Use of Sealed Sources or Neutron Gentes in Fresh Water Aquifers (Check box)

[0 We will not conduct this prohibited activity.
OR

[ We are requesting authorization for this praeibiactivity and have included the required proceslas stated in ‘Use of Sealed Sources or
Neutron Generators in Fresh Water Aquifers’ of VAREGuidance for Well Logging, Tracer, and Field&dl Study’.

Item 11.5 Tracer Studies in Single Well Applicatios (Check box)

No response is required for this section provided the elements in the ‘Tracer Studies in Singt! \Applications’ of VAREG ‘Guidance for
Well Logging, Tracer, and Field Flood Study’ aretaoned in other sections.

Item 11.6 Field Flood and Secondary Recovery Apmations (Tracer Studies in Multiple Wells) (Check box)
[0 Field flood studies using tracer materials wik be conducted unless authorized specificallijd@nse conditions.
OR

[0 We are requesting authorization to conduct fildd studies in the enhanced recovery of oil gasl wells using the information provided in
Appendix F of the VAREG ‘Guidance for Well Loggin@racer, and Field Flood Study'.

Item 11.7 Tracer Studies in Fresh Water Aquifers(Check box)
[1 we will not knowingly inject tracer material & fresh water aquifer.
OR

[0 We are requesting authorization to inject lgmhradioactive materials into a fresh water aquaifel are providing the reason(s) for this study
and procedures to protect the worker(s) and théqulote: Tracer and field flood studies require an enwinental report.

Item 11.8 Radioactive Collar and Subsidence or Déip Control Markers (Check box)

[1 we will only use radioactive markers where eiactividual marker contains only quantities of lised material not exceeding the quantities
identified in12VAC5-481-3730
OR

[ We have submitted procedures for using radieactiarkers that-,'nzexcess of quantities listetiAWAC5-481-3730




APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF MATERIAL IN WELL Page 6 of 6
LOGGING, TRACER, AND FIELD FLOOD STUDY

Item 11.9 Neutron Accelerators using Licensed Mat&l (Check box)

[0 We will not use neutron generators (accelesitio our well logging operations.
OR

[0 We will use neutron generators (acceleratorgictordance with the criteria in ‘Neutron Acceleratusing Licensed Material’ of VAREG
‘Guidance for Well Logging, Tracer, and Field Flostlidy’'.

Item 11.10 Depleted Uranium Sinker Bars(Check box)

[] Depleted uranium sinker bars will be obtainadar the provisions of a general licen$2\(AC5-481-420 G and the appropriate VDH form
will be filed, as required.

OR
[ Depleted uranium sinker bars will not be obtdinader provisions of a general licen$8{AC5-481-420 G.
AND
Uranium sinker bars will be possessed and inspextespecified i12VAC5-481-3260.
AND
We request  kilograms of material.
OR

[0 Depleted uranium sinker bars will not be used

WASTE MANAGEMENT

Item 12 Waste Management

[0 we will use Appendix T of VAREG ‘Guidance for Weogging, Tracer, and Field Flood Study’.

OR
[0 Wwe will use Decay-In-Storage model waste proceduAppendix T of VAREG, ‘Guidance for Well Logwi, Tracer, and Field Flood
Study’.
AND/OR

[0 We will use Disposal of Liquids Into Sanitary Sewdt)2VAC5-481-930 model waste procedure in Appendix T of VAREG, i@ance for
Well Logging, Tracer, and Field Flood Study’.

OR

[0 We have attached our procedures for wasteatadh, storage, and disposal by any of the autbdrinethods and request authorization for
the methods described.

SPECIFIC LICENSE FEE

Item 13 License FeeqRefer to12VAC5-490.

Category: Application Fee Enclosed (For new applications):

[J Yes [ No Amount Enclosed $

CERTIFICATION (To be signed by an individual authorized to makelisig commitments on behalf of the applichnt

Item 14
I hereby certify that this application was preparedonformance witli2VAC5-481, ‘Virginia Radiation Protection Regulations’ and that all
information contained herein, including any supmets attached hereto, is true and correct to thiedfeny knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Appendix B

VDH Form,
‘Certificate of Disposition of Material’
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to completem@ration of a Radioactive Material License as oatti in12VAC5-481-500
Failure to provide information will result in thisquest for termination of a specific license neih processed.

Instructions — Complete all items. Retain one capg submit original to Virginia Department of HbalRadioactive Materials Program, 109
Governor Street, Room 730, Richmond, VA 23219.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person — Name

Contact Person - Telephone Number(Include area code)

() - X

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordangih 12VAC5-481-510(Check all that apply)

|:| Iltem 4 All use of radioactive material authorized unther above referenced license has been terminated.

|:| Iltem 5 Radioactive contamination has been removed ttetreds outlined il 2VAC5-481-1161 B.

|:| Iltem 6 All radioactive material previously procured amdpossessed under the authorization granted bgtttvee referenced license has
been disposed of as follows. (Check all that apply

|:| Transferred to: Name Address

Who is (are) authorized to possess such materggriricensed Number:

Issued by (Licensing Agency):
|:| Decayed, surveyed and disposed of as non-radieastgte.

|:| No radioactive material has ever been procuredoampd’ssessed by the licensee under the authorizgitéamted by the above
referenced license.

|:| Other (Attach additional pages)

|:| Iltem 7 Attached are radiation surveys or equivalentpasified in12VAC5-481-510 L Specify the survey instrument(s) used and
certify that each instrument is properly calibragsdrequired i12VAC5-481-510 K

75



Page 2 of 2

|:| Item 8 Records required to be maintained for the licéasmination requested are available at the folhgwocation(s):
Name:
Address:
Contact Person Telephone Number: ( )- X

Additional remarks (Attach additional pages if esgary.)

CERTIFICATION (To be completed by an individual authorized to enblnding commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, herelogrtifies that licensable quantities of radioactivenaterial under the jurisdiction of the
Virginia Department of Health are not possessed bthe licensee. It is therefore requested that thebave referenced radioactive material
license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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Sample Correspondence Delegation Letter
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SAMPLE CORRESPONDENCE DELEGATION LETTER

[date]

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

To Radioactive Material Program Director:

As [job title] of [name of licensee], | have delegated authority for aterepertaining to our Virginia
Radioactive Material License to [name of designee]. [Name of desigasehanagement approval to sign and
submit amendment requests to the Virginia Department of Health on behalf ofghhoe@see]. | understand
that license renewals must still be signed by a representative ofrappagement.

[This document must be signed by a management representative who has indepdmat#iypttauteassign job
duties and/or provide finances, if necessary, to support an effective radidityrpsagram.]

Signature Title Date

Print Name
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Reserved
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Appendix E

Reserved
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Appendix F

Field Flood Studies/Enhanced Recovery
of Oil and Gas Wells
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Field Flood Studies/Enhanced Recovery of Oil and Gas Wells

A formal contractual agreement with well operator or owner should specify contntd pbiwhich samples will
be taken, establish criteria for setting minimum sample requirements, amthdef willingness of the client
company to abide by effluent restrictions and undertake remedial action, reckdtie following is an
example: samples of recovered fluids or gas will be collected and meascoedirsg to the established
sampling schedule and appropriate remedial action will be taken if accident&lenia®ccurred that may
result in the release of licensed materials to the environment. For exdrtipdeconcentration in the recovered
fluid or gas approaches or exceeds the design limits, remedial action should beutdkes,reducing the
injection pressure, temporarily shutting in the well, or diluting with non-tiaearing gas.

Planning Stage

Reservoir Information
Describe the reservoir information that you need in order to design a radioisatmpestudy for a field flood
operation. Examples of reservoir information are shown below:
e Reservoir volume
Reservoir thickness
Porosity
Injected volumes (liquids/gases)
Oil/water saturation ratios

Project Design
Outline the design of the tracer application requested. Examples of itemsittecans the following:
e Choice of radionuclides and method used to determine (1) the amount of radionuclide to dx, iafett
(2) the expected concentration of radionuclide in the fluids (gas, water, oil)ctvemg well site.
Indicate your adherence to the ALARA principle
e How breakthrough time is predicted
e How tracer concentrations in the recovered liquids and gases are estimated
¢ How the sampling schedule at production wellheads is determined. Include a desofiptbw you
would determine when sampling could be discontinued. As an example, monitoring of sampbes may
ended when the design life of the project is completed, unless the effluent cormeatrtitie control
point is above a specified fraction of the maximum permissible concentratiostédSdr unrestricted
areas inL2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part IV, ‘Standards for
Protection Against Radiation’) and is increasing. In that case, the control point will be monitored until
the concentration is below the specified fraction of the annual average comnaesipacified in
12VAC5-481-3690.

Pre-injection Stage

Transportation of licensed materials.

State that the applicant will comply with VDH and DOT regulations pengita the transportation of licensed
material. Particular attention should be directed to monitoring requireonaorisreceipt of packages containing
licensed materials.

Integrity of wellhead assembly and wellbore.

Describe the test procedures used to ensure that the wellhead assembiyngmejeciion equipment, will not
leak under operating conditions. Describe the procedures used to ensure thabtire wéllinot leak
underground. For example, if the injection well operates properly for a 2-weell,petegrity of the wellbore
may be considered ensured.
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Injection Stage

Outline radiation safety practices during injection process. Followagxamples of practices:

e Remain upwind, if practical.

e Keep nonessential personnel at a distance.

e Use personnel monitoring devices (TLD, OSL, film badges, finger badges, pocke¢os, etc.) and
other radiation detection instruments in your monitoring and surveillance programs

e Use special tools and devices to handle licensed material and to facibtaigettion process.

e Perform visual inspection, check pressure gauge, etc., to assure abseake afideproper delivery of
injection liquid or gas.

e Continuously or intermittently monitor radiation levels outside the injection ddgemassure that the
injection is proceeding according to the plan. Allow sufficient time before operetigead assembly.

Post-injection Stage

Outline radiation safety practices that will be put into place after thetiop phase is completed. Examples of

practices include the following:
e Check exposure rate at wellhead assembly for residual activity.
e Take smear samples to detect removable contamination on wellhead assembly.
e Clean reusable tools and check for residual activity before securireufe.r
e Collect contaminated materials or contaminated tools and package them into an ajgpnastie
container.
e Establish schedule for taking samples for bioassay when, for example, hariiling(H-3) exceeding

3.7 Gbq (0.1 Ci) or gaseous H-3 exceeding 3,700 Gbqg (100 Ci), or handling radioiodine exceeding 1.8

Gbqg (50 mCi) of lodine-131 or lodine-125.

e Provide instructions to well operator’s personnel for taking post-injection saamueshipping the
samples to your facilities for analysis. Include handling, packaging,héppirsy procedures.

e Package waste materials for transportation, prepare appropriate labelgpaihgbapers, and check
for radiation level and removable contamination outside the package.

e Measure concentrations of radionuclides in recovered liquids or gases, actorgbng established
sampling schedule.

e Take corrective measures if the concentrations in the recovered liquids or geschpprexceed design
levels.

e Conduct area and personnel monitoring before leaving injection site.

Emergency Procedures

Outline procedures that you will follow in the event of incidents or accidents tbaseeaadioactive materials
to the environment. Following are examples of incidents and accidents:
e Discovering a leaking source in a shipping container
e Dropping and breaking a source container, thereby spilling the source on the ground
e Detecting leakage of radioactive materials from wellhead assembly
e Measuring concentrations in liquids or gas from production wells exceediitg $ipecified in
12VAC5-481-3690 Table 2 of reference.
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Reporting, Record Keeping, and Notification

Outline the report that will be submitted to the agency and the records maimegaeding the field flood
injections. Following are examples of releases to include: records on th&adeonh of wells, radionuclides,
and quantities injected; concentrations of radionuclides in liquids or gases producstiatipn wells; and
concentrations of radionuclides in products released from the field. Also outlin@teelyres you will follow
in case of accidents; and procedures for notifying the proper persons or orgasjzaich as your company
management (RSO), well operator or owner, and state, federal, or munasipahmental agencies involved
with the control and oversight of affected wells.

Waste Management

The applicant should outline the procedures for disposing of licensed materials Viastéracer operations
such as unused materials, and contaminated wipes, gloves, tools, clothing, containshgudd be disposed

of in accordance with2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part IV, ‘Standards for
Protection Against Radiation’. Recovered waste fluids that contain radioactive tracers should either be re-
injected or treated as radioactive waste. A commonly used method of disposadfisrtto a commercial firm
licensed by VDH, NRC, or another Agreement State to accept radioactiteswasdealing with these firms,
prior contact is needed to determine the specific services they can providemémmah services will be used,
this should be specified.
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Appendix G

Suggested Well Logging and Field Flood
Audit Checklist
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Suggested Well Logging and Field Flood Audit Checklist

All areas indicated in audit notes may not be applicable to every license gmebimeeed to be addressed
during each audit. For example, licensees do not need to address areas that do motheplptensee’s
activities, and activities that have not occurred since the last audit need noebedeat the next audit.

Date of This Audit Date of LAsdit

Next Audit Date

Auditor Date (Signature) Date:

Management Review Date (Signature) Date:

Type of Inspection: () Announced () Unannounced

Summary of Findings and Actions
[ ] No violations cited
[ ] Self-identified Violation(s)
[ ] Concerns

A. ORGANIZATION AND SCOPE OF PROGRAM
Organization and scope of radiation safety program in accordance with tpplasad the license.

B. MANAGEMENT OVERSIGHT
1. Radiation Safety Officer

2. Audits, Reviews, or Inspections
12VAC5-481-630 Radiation protection programs.
12VAC5-481-990 Records of radiation protection programs.
Audits required by license conditions.

3. Use by Authorized Individuals.
Management structure and control as specified in the license.

4. ALARA
12VAC5-481-630 Radiation protection program.

C. FACILITIES
1. Facilities as Described.
Facilities as described in the license.

2. Storage
12VAC5-481-840 Security and control of licensed or registered sources of radiation.
12VAC5-481-3180, Storage precautions.
12VAC5-481-3190, Transport precautions.
12VAC5-481-3250 Labeling.
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D. EQUIPMENT AND INSTRUMENTATION
1. Instruments and Equipment

2.

12VAC5-481-3200 Radiation survey instruments.
Radiation detection instruments and equipment as described in the license.

Sources, Source Holders, Tools

12VAC5-481-3180 Storage precautions.
12VAC5-481-3190 Transport precautions.
12VAC5-481-3250 Labeling.

Equipment and instrumentation as specified in the license.

E. MATERIAL USE, CONTROL, AND TRANSFER

1.

Security and Control

12VAC5-481-10 Definitions (restricted area and unrestricted area).
12VAC5-481-840 Security and control of licensed or registered sourcasdiafion.
12VAC5-481-3300 Security.

Receipt and Transfer of Licensed Material

12VAC5-481-730 Compliance with dose limits for individual members of the public.
12VAC5-481-900 Procedures for receiving and opening packages.
12VAC5-481-750 General.

12VAC5-481-1000 Records of surveys.

12VAC5-481-570 Transfer of material.

12VAC5-481-100 Records.

12VAC5-481-571 Receipt, transfer and disposal records.

Isotope, Chemical Form, Quantity, and Use

12VAC5-481-3220 Physical inventory.

12VAC5-481-3261 Radioactive markers.

Receipt and transfer as described in the license.

F. INSPECTION AND MAINTENANCE

12VAC5-481-3260 Inspection and maintenance.
10 CFR 21.21 Notification of failure to comply or existence of a defect and its
evaluation.

Inspection and maintenance as described in the license.

G. AREA RADIATION SURVEYS AND CONTAMINATION CONTROL
1. Area Surveys

12VAC5-481-730 Compliance with dose limits for individual members of the public.
12VAC5-481-750 General.

12VAC5-481-1000 Records of surveys.

12VAC5-481-1050 Records of dose to individual members of the public.
12VAC5-481-3340 Radiation surveys and contamination control.

Area radiation surveys and contamination control as described in the license.
Leak Tests and Inventories

12VAC5-481-3210 Leak testing of sealed sources.
Leak test conducted in accordance with applicable license conditions.
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3. Tracer Studies
12VAC5-481-3320
12VAC5-481-3240

Subsurface tracer studies.
Design, performance, and certification criteria for sealed sources
used in downhole operations

H. TRAINING AND INSTRUCTIONS TO WORKERS
General
12VAC5-481-2270 Instruction to workers.
12VAC5-481-3270 Training requirements.
Knowledge ofl2VAC5-481, ‘Virginia Radiation Protection Regulations’, Part 1V, ‘Standardsfor
Protection Against Radiation’ radiation protection procedures and requirements.
Training program for personnel in accordance with the license.

I. RADIATION PROTECTION
1. Radiation Protection Program
a. Exposure evaluation
12VAC5-481-750 General.
b. Programs
12VAC5-481-630 Radiation protection programs.
2. Dosimetry
a. Dose Limits
12VAC5-481-640
12VAC5-481-650

Occupational dose limits for adults.
Compliance with requirements for summation of external and
internal doses.

12VAC5-481-700
12VAC5-481-710

. External
12VAC5-481-3290
12VAC5-481-660
12VAC5-481-750
12VAC5-481-760

Occupational dose limits for minors.
Doses to an embryo/fetus.

Personnel Monitoring.

Determination of external dose from airborne radioactive material.
General.

Conditions requiring individual monitoring of external and internal
occupational dose.

Dosimetry provided in accordance with the license.

. Internal
12VAC5-481-3290
12VAC5-481-670
12VAC5-481-760

12VAC5-481-810
12VAC5-481-820
12VAC5-481-830

. Records
12VAC5-481-990
12VAC5-481-1000

12VAC5-481-680
12VAC5-481-1040

Personnel Monitoring

Determination of internal exposure.

Conditions requiring individual monitoring of external and internal
occupational dose.

Use of process or other engineering controls.

Use of other controls.

Use of respiratory protection equipment.

Records of radiation protection programs.
Records of surveys.

Determination of prior occupational dose.
Records of individual monitoring results.
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J. RADIOACTIVE WASTE MANAGEMENT

1. Disposal
12VAC5-481-570 Transfer of byproduct material.
12VAC5-481-880 Labeling containers and radiation machines.
12VAC5-481-910 General requirements.
12VAC5-481-1000 Records of surveys.
12VAC5-481-1060 Records of waste disposal.
12VAC5-481-930 Disposal by release into sanitary sewerage.
2. Effluents
a. General

Maintaining effluents from facilities/job sites As Low as Is ReabbnAchievable (ALARA).
b. Release to septic tanks
12VAC5-481-10 Definitions (sanitary sewerage).
12VAC5-481-3690 Annual Limits on Intake (ALI) and Derived Air Concentrations
(DACs) of radionuclides for occupational exposure; effluent
concentrations; concentrations.
c. Incineration of waste

12VAC5-481-940 Treatment or disposal by incineration.

d. Control of air effluents and ashes
12VAC5-481-640 Occupational dose limits for adults.
12VAC5-481-720 Dose limits for individual members of the public.
12VAC5-481-750 General.
12VAC5-481-810 Use of process or other engineering controls.

Incineration conducted in accordance with license condition.

3. Waste Management

a. General
12VAC5-481-910 General requirements.
Radioactive Waste Management - Inspection of Waste Generator Rezntisesfi2VAC5-481,
‘Virginia Radiation Protection Regulations’, Part IV and Part XI.

b. Waste compacted
Applicable license conditions.

c. Waste storage areas

12VAC5-481-840 Security and control of licensed or registered sources of radiation.
12VAC5-481-860 Posting requirements.
12VAC5-481-880 Labeling containers and radiation machines.

Waste storage areas in accordance with the license.
d. Packaging, Control, and Tracking

12VAC5-481-3710 Requirements for transfers of low-level radioactive waste intended
for disposal at land disposal facilities and manifests.
12VAC5-481-960 Transfer for Disposal and Manifests.
12VAC5-481-2571 Waste classification.
12VAC5-481-2572 Waste characteristics.
e. Transfer
12VAC5-481-3710 Requirements for transfers of low-level radioactive waste intended
for disposal at land disposal facilities and manifests.
12VAC5-481-910 General requirements.
12VAC5-481-960 Transfer for disposal and manifests.
f. Records
12VAC5-481-1000 Records of surveys.
12VAC5-481-1060 Records of waste disposal.
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K. DECOMMISSIONING

12VAC5-481-510 Expiration and termination of licenses and decommissioning of
sites and separate buildings or outdoor areas.
12VAC5-481-1161 Radiological criteria for license termination.
L. TRANSPORTATION
1. General
Hazard Communication for Class 7 (Radioactive) Materials.
12VAC5-481-2980 Transportation of licensed material.

Implementation of Revised® CFR Parts 100-17&nd12VAC5-481, ‘Virginia Radiation Protection
Regulations’, Part XIII.

2. Shippers - Requirements for Shipments and Packaging
a. General Requirements
49 CFR Part 173, Subpart | Class 7 (radioactive) materials.

49 CFR 173.24 General requirements for packaging and packages.
49 CFR 173.448 General transportation requirements.
49 CFR 173.435 Table of Aand Avalues for radionuclides.
b. Transport Quantities
12VAC5-481-10 Definitions.
I. All quantities
12VAC5-481-10 Definitions.
49 CFR 173.410 General design requirements.
49 CFR 173.441 Radiation level limitations.
49 CFR 173.443 Contamination control.
49 CFR 173.475 Quality control requirements prior to each shipment of of Class 7
(radioactive) materials.
49 CFR 173.476 Approval of special form Class 7 (radioactive) materials.
ii. Limited quantities
49 CFR 173.421 Excepted packages for limited quantities of Class 7 (radioactive)
materials.
49 CFR 173.422 Additional requirements for excepted packages containing Class 7
(radioactive) materials.
iii. Type A quantities
49 CFR 173.412 Additional design requirements for Type A packages.
49 CFR 173.415 Authorized Type A packages.
49 CFR 178.350 Specification 7A; general packaging, Type A.

iv. Type B quantities
v. LSA material and SCO
49 CFR 173.403 Definitions.
49 CFR 173.427 Transport requirements for low specific activity (LSA) Class 7
(radioactive) materials and surface contaminated objects (SCO).
c. HAZMAT Communication Requirements

49 CFR 172.200-205 Shipping papers.
49 CFR 172.300-338 Marking.
49 CFR 172.400-450 Labeling.
49 CFR 172.500-560 Placarding.
49 CFR 172.600-604 Emergency response information.
3. HAZMAT Training
49 CFR 172.702 Applicability and responsibility for training and testing.
49 CFR 172.704 Training requirements.
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4. Transportation by Public Highway

49 CFR 171.15 Immediate notice of certain hazardous materials incidents.
49 CFR 171.16 Detailed hazardous materials incident reports.
49 CFR 177.800 Purpose and scope of this part and responsibility for compliance
and training.
49 CFR 177.816 Driver training.
49 CFR 177.842 Loading and unloading: Class 7 (radioactive) material.
M. NOTIFICATIONS AND REPORTS
12VAC5-481-2280 Notifications and reports to individuals.
12VAC5-481-1090 Reports of stolen, loss, or missing licensed or registered sources of
radiation.
12VAC5-481-1100 Notification of incidents.
12VAC5-481-1110 Reporting requirements.
N. POSTING AND LABELING
12VAC5-481-2260 Posting of notices to workers.
12VAC5-481-860 Posting requirements.
12VAC5-481-870 Exemptions to posting requirements.
12VAC5-481-880 Labeling containers and radiation machines.
12VAC5-481-890 Exemptions to labeling requirements.

O. FIELD STATIONS AND TEMPORARY JOB SITES
1. Documents and Records at Field Stations
12VAC5-481-3350 Documents and records required at field stations.
Records at field stations as required by license conditions.

2. 12VAC5-481-3360 Documents and records required at temporary job sites.
Records at temporary job sites as required by license conditions.

P. ABANDONMENT OF SOURCES
12VAC5-481-3160 Agreement with well owner or operator.
12VAC5-481-3370 Notification of incidents, abandonment, and lost sources.

Q. INDEPENDENT AND CONFIRMATORY MEASUREMENTS

R. PERSONNEL CONTACTED
Name, Title, Date of Contact
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Appendix H

Information Needed for Transfer of
Control Application
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Information Needed for Transfer of Control Application

Control: Control of a license is in the hands of the person or persons who are empowered to decide when a
how that license will be used. That control is to be found in the person or persons who, becaunsesbiip or
authority explicitly delegated by the owners, possess the power to determinaimpmbicy and thus the

direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain control@ifdicéhsed
operation.

Transferor: A transferor is an VDH licensee selling or otherwise giving up controlioéaded operation.

Licensees must provide full information and obtain VDpt®r written consent before transferring control of
the license. Provide the following information concerning changes of controélapplicant (transferor and/or
transferee, as appropriate). If any items are not applicable, so state.

1. Provide a complete description of the transaction (transfer of stocks or asseiggen). Indicate whether
the name has changed and include the new name. Include the name and telephone nuicdresed aontact
who the agency may contact if more information is needed.

2. Describe any changes in personnel or duties that relate to the licensadhpitaglude training and
experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipmerdcedpres that relate to the
licensed program.

4. Describe the status of the surveillance program (surveys, wipe testy, cuatiiol) at the present time and
the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommisswdniregfacility will be transferred
to the transferee or to VDH, as appropriate. These records include documentatioregé of ambient
radiation levels and fixed and/or removable contamination, including methods and $gnsitivi

6. Confirm that the transferee will abide by all constraints, conditions, reggnte and commitments of the
transferor or that the transferee will submit a complete description ofdpesed licensed program.
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Guidance on Decommissioning Funding
Plan and Financial Assurance
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Guidance on Decommissioning Funding Plan and Financial
Assurance

Determining Need for a Decommissioning Funding Plaand Financial Assurance

Table 8 and the worksheet ifable 9 are used to determine the need for certification of financial assurance
(F/A) for decommissioning or a decommissioning funding plan (DFP), as requifetV8yC5-481-450 C

Table 8is a listing of isotopes with a half-life of greater than or equal to 120 days usetl lagging and

tracer operations. If the applicant proposes to use isotopes with a half-lifer gnea or equal to 120 days,

divide the requested possession limit (in millicuries for unsealed materialiaes for sealed sourcex)the

isotope by the value for that isotopeTiable 8. If the material requested is in an unsealed form, use the value in
the unsealed column. If the material requested is in a sealed form, use the ta¢useialed column. Place the
fraction in the proper column ifable 9. Add the fractions in the column and place the total in the row labeled
total (i.e., ‘sum of the ratios’).

Table 8. Isotopes With Half-lives Greater Than or Equal to 120 Days

Isotope Quantity in Millicuries Quantity in Millicuries Quantity in Curies
Requiring $225,000 Requiring $1,125,000 Requiring That a
Financial Assurance Financial Assurance Decommissioning
Funding Plan Be
Submitted
Unsealed Licensed Material
Calcium-45 10 100 1000
Carbon-14 100 1000 10000
Hydrogen-3 1000 10000 100000
Krypton-85 100 1000 10000
Nickel-63 10 100 1000
Silver-110m 1 10 100

Any alpha-emitting
radionuclide not listed
above with a half-life
greater then or equal to

120 days.
Sealed Sources
Isotope Quantity in Curies
Requiring $113,000 of
Financial Assurance
Americium-241 100
Cesium-137 100000
Cobalt-60 10000
Hydrogen-3 10000000

Note: 1 Curie = 37 gigabecquerels
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Table 9. Sample Worksheet for Determining Need for a Decommissioning Fuimgy Plan or Financial

Assurance

Isotope

Unsealed Material Activity
(Millicuries)

Unsealed Value from Table 8

Sealed Material Activity (Curies)

Sealed Value from Table 8

Total

Funds required

If < 1.0, enter $0

If > 1.0 but < 10.0, enter first leve
of financial assurance specified in
12VAC5-481-450 C 5

If > 10.0, but < 100.0, enter secor]
level of financial assurance
specified in12VAC5-481-450 C 5

If > 100.0, enter “DFP only”

If < 1.0, enter $0

If > 1.0, enter sealed source
financial assurance specified in
12VAC5-481-450 C 5

d

If the sum of the fractions is less than 1 for each category (unsealed and daalaplplicant does not need to
submit certification of F/A or a DFP. If the sum of the fractions is grelager 1 for either category (sealed or
unsealed), but less than 100, the applicant will need to submit certification of Fit& (gvel | or in the level Il
amount specified in2VAC5-481-450 C »or a DFP. If the sum of the fractions is greater than 100 for

unsealed material, the applicant must submit a DFP.

Reference:“Criteria Relating to Use of Financial Tests and Parent Company Guarantees for RgpiAdasonable
Assurance of Funds for Decommissioriingn be found irt0 CFR 3Q Appendix A. ‘Criteria Relating to Use of
Financial Tests and Self Guarantees for Providing Reasonable Assurance of Fubdsdmmissioningcan be found

in 10 CFR 3Q Appendix C. NRC Regulatory Guide 3.6&tandard Format and Content of Financial Assurance
Mechanisms Required for Decommissioning Under 10 CFR Parts 30, 40, 70,”addtéd June 1990, provides sample

documents for financial mechanisms.
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NRC Letter Dated August 10, 1989, Transmitting Temporary Genen
Exemptions to Well Logging Licensees

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

AUG 10 1989
TO:  Well Logging Licensees

FROM: John E. Glenn, Chief Medical, Academic, and Commercial Use SatatgiBr
Division of Industrial and Medical Nuclear Safety, NMSS

SUBJECT:10 CFR PART 39.41(A)(3)TEMPORARY GENERIC EXEMPTION

Attached (Enclosure 1) is a notice of generic exemption that exemp&sal&®=gulatory Commission (NRC)
well logging licensees from the requirement to use only sealed sources th#ten@etotype testing
requirements specified in paragraph 39.41(a)(3) of 10 CFR Part 39 in well loggiatjamperThe exemption
applies only to sealed sources that meet certain alternate prototype ¢atthnmg

Section 39.41 of 10 CFR Part 39 prohibits licensees from using, after July 14, 1989, a seatad swmlic
logging unless the source is doubly encapsulated; contains licensed materiatidmos=l and physical forms
are as insoluble and non-dispersible as practical; and is prototype performtattandsound to maintain its
integrity after each of the following tests: temperature, impact, vimrgbuncture, and pressure. These
prototype performance tests are the same as the tests specifietl foggweg sources in American National
Standard Institute (ANSI) N542-19775éaled Radioactive Sources, Classificatigublished by the National
Bureau of Standards (NBS Handbook 126) in 1978. The notice also provides that NRC intends, through
rulemaking, to reevaluate the requirements in Section 39.41(a)(3) for protesying bf sealed sources. The
generic exemption will allow continued use of sealed sources that were peotesyed in accordance with an
earlier national standard [United States of America Standards legtit§tASI) N5.10-1968] while NRC
reevaluates these requirements.

Also attached are three enclosures that list various sealed source modetsxdonarall logging and identifies
their suitability for continued use in well logging operations. Enclosure 2Hiss® tsource models which
appear to meet Section 39.41 requirements and are approved for continued use. Enclastifres3ticese
source models whose continued use is authorized under the temporary generimaxé&mgosure 4 lists
those source models that do not meet the requirements of Section 39.41 or the generiocreaathpthose use
in well logging must be discontinued upon receipt of this letter. When a sealed samotaised (and
normally stored) within a device (logging tool), the sealed source mangfiaahd model number is shown
below the entry. When NRC has been able to determine that a sealed source model veasureiuf
distributed by another company, or more than one model designation may have been ustniaison is
shown in parentheses below the entry. Neutron generators are shown by the dasiynaBEN.” An
asterisk(*) indicates that the source is used within the logging tool'saers package.

These lists may not be all inclusive; therefore, if you are authorized to eaked source model that is not
identified on one of the lists, you should contact the individual noted below so that NRC canrcetee
status of the source. Upon receipt of this letter, the use of any source dattigiher Enclosure 2 or 3 must
be discontinued until its suitability for continued use is determined.
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Because many manufacturers are located in Agreement States, NR@mdlormation from its Sealed
Source and Device Registry to determine a source model suitability for cahtiseieThe Registry only
summarizes the more detailed information the manufacture/distributor providBCtofM\an Agreement State
when registering its sources. If you have information that shows that a soagleélisted on Enclosure 4 meets
the requirements of Section 39.41 or the generic exemption, you may provide this imiotm&dRC and
request that the source’s status be reconsidered. Alternatively, NR@asitlisider a source’s status if such
sources are tested and certified by a qualified testing organization @sgh8=xtion 34.91, 10 CFR Part 39
criteria.

If you have any questions about Section 39.41, 10 CFR Part 39 regulatory requiremeetsetivteexemption,
or the suitability of a sealed source for continued use in well logging, you shouldt &mize Carrico at
(301)492-0634.

John E. Glenn, Chief

Medical, Academic, and Commercial Use Safety Branch

Division of Industrial and Medical Nuclear Safety, NMSS

Enclosures: As stated
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WELL LOGGING SEALED SOURCES APPROVED UNDER PART 39 REQUIREMEN TS

MANUFACTURER
AMERSHAM CORPORATION

AMERSHAM CORPORATION
AMERSHAM CORPORATION
AMERSHAM CORPORATION
AMERSHAM CORPORATION
AMERSHAM CORPORATION
AMERSHAM CORPORATION

AMERSHAM CORPORATION
(GAMMA INDUSTRIES, GENERAL NUCLEAR)

ANADRILL, INC*
ISOTOPE PRODUCTS MODEL 174 SEALED
SOURCE

COMPROBE, INC.

GAMMA INDUSTRIES MODEL VD-HP SEALED SOURCE

GULF NUCLEAR, INC. MODEL VL-1
SEALED SOURCE

DRESSER INDUSTRIES INC. (Nu GEN)

E..DUPONT DE NUMOURS & CO.
(NEW ENGLAND NUCLEAR)

GEARHART INDUSTRIES, INC. (Nu GEN)
GENERAL ELECTRIC. CO.

GULF NUCLEAR, INC.
(NEEI)

GULF NUCLEAR, INC.
(NEEI)

KAMAN SCIENCES CORPORATION (Nu GEN)
KAMAN SCIENCES CORPORATION (Nu GEN)

KAMAN SCIENCES CORPORATION (Nu GEN)
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MODEL
AMN.CYn (n =1 to 14)

AMN.CY1

AMN.PEn (n =1to 4)
CDC.CYn (n=2to 12)
CKC.CDn (n=2to 12)
CKC.800 SERIES
CVN.CDn (n =2 to 12)

VD (HP)

SGS-AA, SGS-BA, OR SGS-CA

1203 DENSITY PROBE

C-58301, C-107298

NER-571

013-1004-000
GE(N)-Cf-100 SERIES

VL-1

71-1

(NEEI-AMBE-71-1)
A-3061

A-320

A-520



MANUFACTURER
KAMAN SCIENCES CORPORATION (Nu GEN)

MONSANTO CO., DAYTON LABORATORY
MONSANTO CO., DAYTON LABORATORY
MONSANTO CO., DAYTON LABORATORY
MONSANTO CO., DAYTON LABORATORY
MONSANTO CO., DAYTON LABORATORY
MONSANTO CO., DAYTON LABORATORY

P.A. INCORPORATED
(MONSANTO)

P.A. INCORPORATED*

UNC NUCLEAR INDUSTRIES

E.l. DUPONT DE NUMOURS & CO. (NEN) MODEL

478C SEALED SOURCE

US DEPARTMENT OF ENERGY
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MODEL
E-3010 AND E-3020

H-245258 (NSR-M)
24113

24154-C

24174

24181

24183

H-245258 (NSR-M)

P-194693

PA2A, PA2B, PT2A, PT2B, PS2A,
PS2B (OLD: SM-100)

SR-CF-100 SERIES



WELL LOGGING SEALED SOURCES APPROVED UNDER THE GENERIC EXEMP TION

MANUFACTURER MODEL
COMPROBE, INC. 1203 DENSITY PROBE
GULF NUCLEAR, INC. MODEL CSV SEALED SOURCE

COMPROBE, INC. 2103 DENSITY PROBE
GAMMA INDUSTRIES (GAMMATRON) MODEL AN-
HP SEALED SOURCE

E..DUPONT DE NUMOURS & CO. NER-572, NER-582
(NEW ENGLAND NUCLEAR)

GAMMA INDUSTRIES CS-1000 (HP)
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES GNI-NB (HP)
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES NB (HP)
GAMMA INDUSTRIES NHP-A-#
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES WLG-1
GAMMATRON, INC. AN-HP

(NUCLEAR SOURCES AND SERVICES, INC.)

GAMMATRON, INC. AN-HPG, RN-HP
(NUCLEAR SOURCES AND SERVICES, INC.)

GAMMATRON, INC. DA-20
(NUCLEAR SOURCES AND SERVICES, INC.)

GAMMATRON, INC. DA-5
(NUCLEAR SOURCES AND SERVICES, INC.)

GAMMATRON, INC. GT-GHP
(NUCLEAR SOURCES AND SERVICES, INC.)

GULF NUCLEAR, INC. AMBE-71-2A
(NEEI)

GULF NUCLEAR, INC. 0-73-2
(NEEI)

GULF NUCLEAR, INC. CS-2

(NEEI)
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MANUFACTURER MODEL

GULF NUCLEAR, INC. csV
(NEEI)

MONSANTO CO., DAYTON LABORATORY 24112
MONSANTO CO., DAYTON LABORATORY 24120
PARKWELL LABORATORIES, INC. PL-104
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KNOWN SEALED SOURCES NOT APPROVED FOR USE IN WELL LOGGING

MANUFACTURER
AMERSHAM CORPORATION

AMERSHAM CORPORATION

DRESSER ATLAS
FRONTIER TECHNOLOGY CORP.

GAMMA INDUSTRIES
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES

GAMMA INDUSTRIES
(GENERAL NUCLEAR, INC.)

GAMMA INDUSTRIES
GAMMA INDUSTRIES

GAMMATRON, INC.

(NUCLEAR SOURCES AND SERVICES, INC.)

GENERAL NUCLEAR, INC.

GULF NUCLEAR, INC.
(NEEI)

GULF NUCLEAR, INC.
(NEEI)

GULF NUCLEAR, INC.
(NEEI)

GULF NUCLEAR, INC.
(NEEI)

HASTINGS RADIOCHEMICAL WORKS

ICN PHARMACEUTICAL, INC.
(US NUCLEAR)

ICN PHARMACEUTICAL, INC.
(US NUCLEAR)

104

MODEL
CD CQ 5987

CDC.800 SERIES
(.801 TO .811)

B89596, B89587, B89598
100

GNI-DL-4

GNI-NB-S-5. 0

NB-S-S, NB-S-20

PL-AMBE-2.7

RC-1 (HP)
S-14

GT-G

GNI-C(G)M-5

CO-50

CS-50

TG-1

72-C0O-200

CS-1lI-A-100

373

374



MANUFACTURER MODEL
ICN PHARMACEUTICAL, INC. 376
(US NUCLEAR)

ICN PHARMACEUTICAL, INC. 3146

(US NUCLEAR)

ISOTOPES SPECIALTIES 0-0037

LFE CORPORATION CS-15

(TRACERLAB)

MINNESOTA MINING AND MANUFACTURING 4F6B

MINNESOTA MINING AND MANUFACTURING 4F6H
(REDESIGN OF MODEL 4F68)

MINNESOTA MINING AND MANUFACTURING 4F6S

MINNESOTA MINING AND MANUFACTURING 4P6F

MINNESOTA MINING AND MANUFACTURING 4P6U

MINNESOTA MINING AND MANUFACTURING 4P6W

MONSANTO CO., DAYTON LABORATORY H-142525
(SCHLUMBERGER WELL SERVICES)

MONSANTO CO., DAYTON LABORATORY H-207947
(SCHLUMBERGER WELL SERVICES)

MONSANTO CO., DAYTON LABORATORY MRC

MONSANTO CO., DAYTON LABORATORY MRC-N-SS-W-AMBE(R)

MONSANTO CO., DAYTON LABORATORY NS-WELEX

MONSANTO CO., DAYTON LABORATORY 2410

MONSANTO CO., DAYTON LABORATORY 24154-B

NUCLEAR MATERIALS AND EQUIPMENT CORP. NUMEC-AM-62, 63, 100, 123, 154

NUCLEAR MATERIALS AND EQUIPMENT CORP. NUNEC DWG. 11-B-208

PARKWELL LABORATORIES, INC. PL-AMBE

SCHLUMBERGER DWG H-1061850

SCHLUMBERGER DWG H-115686

(MONSANTO, NUMEC)
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MANUFACTURER

SCHLUMBERGER

SCHLUMBERGER

SCHLUMBERGER

SCHLUMBERGER

SCHLUMBERGER

SCHLUMBERGER

SCHLUMBERGER WELL SERVICES
SCHLUMBERGER WELL SERVICES*
WELL RECONNAISANCE, INC.

WSI

106

DWG H-123515

DWG H-123837

DWG H-142108

DWG H-218733

DWG H-239681

DWG X-113176

NSR-R

P-194693

10411

A4794

MODEL



Appendix K

Typical Duties and Responsibilities of
the Radiation Safety Officer
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Typical Duties and Responsibilities of the Radiation Safg Officer

The RSO’s duties and responsibilities include ensuring radiological safety aptiasw®a with VDH and DOT
regulations and the conditions of the license {sdade 2). Typically, these duties and responsibilities include
ensuring the following:

e Secure from management the authorization to stop activities involving lccereterial considered
unsafe by the RSO.

e Maintain radiation exposures ALARA.

e Develop, distribute, implement, and maintain up-to-date operating and emergencupsce

e Ensure that the possession, installation, relocation, use, storage, repair,r&edanae of licensed
material and well logging equipment are consistent with the limitatiotieilicense, the Sealed Source
and Device Registration Certificate(s), and manufacturer's recommamslatid instructions.

e Ensure that evaluations are performed to demonstrate that individuals who are not prenagdedgb
monitoring devices will be unlikely to receive, in one year, a radiation doseessgt 10% of the
allowable limits or that personnel monitoring devices are provided.

e Ensure that personnel monitoring devices for well logging supervisors andrissist used and
exchanged at the proper intervals, and records of the results of such monitoringhéaethi

e Determine that licensed materials are maintained secure when not unclemdtant surveillance of
logging personnel.

e Maintain documentation to demonstrate, by measurement or calculation, thatltb#dotize dose
equivalent to the individual likely to receive the highest dose from licensedtiopsrdoes not exceed
the annual limit for members of the public.

e Ensure that proper authorities are notified of incidents such as fire, theft, oredensagled sources,
loss of well logging sources downhole, and non-routine levels of radioactive contamatatiell
logging, tracer, and field study operations.

e Ensure that unusual occurrences are investigated, cause(s) and appropeciigeaation(s) are
identified, and timely corrective action(s) are taken.

e Perform and document radiation safety program audits annually.

¢ |dentify violations of regulations, license conditions, or program weaknesses, arapdeuplement,
and document corrective actions.

e Ensure that licensed material is transported in accordance with all afgoMiald and DOT
requirements.

e Ensure that licensed material is disposed of properly.

e Keep license up-to-date by amending and renewing, as required. Ensueaéhatls are made in a
timely manner.

e Serve as the licensee’s liaison officer with the agency on license or iospectiters.

e Control procurement and disposal of licensed material, maintain associatetsyand ensure that
licensed materials that are possessed or used by the applicant atetbrtfitese specified in the license.

e Establish and conduct the training program for logging supervisors and loggiataats.

e Examine and determine the competence of logging personnel.

e Ensure that the licensed materials are used only by those individuals whotisiaeteely completed
appropriate training programs or who are authorized by the license.

e Establish and maintain a personnel monitoring program and ensure that all eeepergonnel
monitoring equipment, such as film badges, OSL, or TLD.

e Establish and maintain storage facilities.

e Establish and maintain the leak test program and supervise leak testing @Eseates.

e Procure and maintain radiation survey instruments.
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Establish and maintain a survey instrument calibration program.

Develop and maintain up-to-date operating and emergency procedures.

Conduct physical inventories and maintain utilization logs.

Review and ensure maintenance of those records kept by others.

Conduct radiation safety inspections of licensed activities periodically tweecsmpliance with the
regulations and license conditions.

Serve as a point of contact and give assistance in case of emergenocygavetl tool damage, theft,
fire, etc.) to ensure that the proper authorities are notified.

Investigate the cause of incidents and determine necessary preventaiive act

Act in an advisory capacity to the licensee’s management and logging personnel.

Establish a procedure for evaluating and reporting equipment defects and noncomplisuneet poirO
CFR Part 21.
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Appendix L

Well Logging Supervisor and Logging
Assistant Training Requirements

110



Well Logging Supervisor and Logging Assistant Training
Requirements

Requirement Training Criteria
12VAC5-481-3270 A Logging Supervisor
A. Receive Training il2VAC5-481-3270 A Topics in12VAC5-481-3270 A

Topics

Fundamentals of Radiation Safety

(Classroom Training — Approximately 24 hours

in length) e Characteristics of gamma radiation

¢ Units of radiation dose and quantity of
radioactivity

e Hazards of exposure to radiation

e Levels of radiation from licensed material

e Methods of controlling radiation dose (time,
distance, shielding)

¢ Radiation safety practices, including
prevention of contamination, and methods of
decontamination

Radiation Detection Instruments

e Use, operation, calibration, and limitations
e Survey techniques
e Use of personnel monitoring equipment

Equipment to be Used

e Operation of equipment, including source
handling equipment and remote handling tools

e Storage, control, and disposal of licensed
material

e Inspection and maintenance of equipment

Requirements of Pertinent State and Federal
Regulations

Case histories of accidents in well logging
operations

Table 10. 12VAC5-481, Part XIV Training Requirements

111



Requirement

Training Criteria

12VAC5-481-3270 A

Logging Supervisor

On-the-Job Training — using sealed sources

160 hours for mineral logging licensee, or a
licensee using sealed sources with activities
than 500 millicuries

OR
3 months or 520 hours for gas or oil well
logging operations using sealed sources with
activities greater then 500 millicuries

Under the supervision of a qualified logging
supervisor

less

On-the-Job Training — using tracer materials
Single Well Tracer Operations

3 months or 520 hours or completion of 50
tracer operations

Field Flood Operations

3 months or 520 hours or completion of 3 field

flood tracer operations involving multiple wel

Under the supervision of a qualified logging
supervisor

S

Completion of a Written Examination

Complete a written examination isigioinand
approved by VDH

Must receive Copies of and Instruction in:

(Classroom Training — Approximately 8 hours
in length)

VDH Regulations

5 e Applicable sections af2VAC5-481, Part 1V,

X, and XIV.

e The VDH license under which the logging
supervisor will perform well logging

e The operating and emergency procedures
required byl2VAC5-481-3280

Receive Equipment Training

(Approximately 4 hours in length)

Training includes:
e Well Logging Equipment
e Sealed Sources
e Handling Equipment
e Survey meters
e Daily inspection

Demonstrate Understanding in Use of Well

Logging Equipment by Passing Practical Field

Exam

Questions on topics determined by the licensee

Use the Well Logging Supervisor/Logging Assistant
Inspection Checklist as a potential source of questions

Table 10. 12VAC5-481, Part XIV Training Requirements
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Requirement Training Criteria

12VAC5-481-3270 A Logging Supervisor

Annual Refresher Training Review the following:

Annual radiation safety program review

New procedures, equipment, or techniques
New regulations

Observations and deficiencies during audits of
well logging supervisor and logging assistants
and discussion of any significant incidents or
accidents involving well logging

e Employee questions

J. Records To be maintained in accordance WithAVAC5-481-
3270 D
Requirement Training Criteria
12VAC5-481-3270 B Logging Assistant

A. Must receive Copies of and Instruction in: VDH Regulations

(Classroom Training — Approximately 8 hours e Applicable sections af2VAC5-481, Part 1V,

in length) X, and XIV

e Operating and emergency procedures required
by 12VAC5-481-3280

B. Pass Oral or Written Exam Complete a written examination submitted a
approved by VDH
C. Receive Equipment Training Training under the supervision of a qualified well
logging supervisor appropriate for the logging
(Approximately 2-4 hours in length) assistant’s intended job responsibilities:

e Well logging equipment
Sealed sources
Handling equipment
Survey meters

Daily inspection

D. Annual Refresher Training Review the following:

e Any significant item identified in the annual
review of the radiation safety program

e New procedures or equipment

e New regulations

e Observations and deficiencies during audits
and discussion of any significant incidents or
accidents involving well logging operations

e Employee questions

E. Records To be maintained in accordance WitAVAC5-481-
3270D

Table 10. 12VAC5-481, Part XIV Training Requirements
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Appendix M
Annual Internal Job Performance

Inspection Checklist for Well Logging
Supervisors and Well Logging Assistants
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Annual Internal Job Performance Inspection Checklist forwell
Logging Supervisors and Well Logging Assistants

Well Logging Location

Date Time

Logging Supervisor

Logging Assistant

Inspector

Yes No Questions
1. Film, TLD, or OSL badge available and properly worn?

2. Individuals working within the restricted area wearing TLD, OSL, or lihdges or dosimeters?
3. Restricted areas properly controlled to prevent unauthorized entry?

4. Calibrated and properly operating survey meter and evidence of its ilesttion available?
5. Latest survey records as requiredlBY AC5-481-33500r 12VAC5-481-336Cavailable?

6. Measurements taken of positions occupied in transport vehicle?

7. Measurement taken of vehicle exterior?

8. Contamination check performed of well logging tool prior to transport?

9. Measurements taken before and after subsurface tracer use?

10. Shipping papers for transportation of radioactive material available and pifdjeetlout?

11. Utilization log properly filled out?

12. Defective well logging equipment being used?

13. Copy of the applicant’s operating and emergency procedures availdidesit?

14. Radioactive isotopes stored and secured properly to prevent unauthorized removal?
15. Storage area properly posted wi@attion...” or “Danger Radioactive Materidlsigns?

16. Additional items of noncompliance noted during this audit? (If any, explain, in remarks.)

Remarks:
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Appendix N
Radiation Monitoring Instrument

Specifications and Model Survey
Instrument Calibration Program
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Radiation Monitoring Instrument Specifications and Model Survey
Instrument Calibration Program

Radiation Monitoring Instrument Specifications
The specifications ifable 11will help applicants and licensees choose the proper radiation detection
equipment for monitoring the radiological conditions at their facilities.

Portable Instruments Used for Contamination and Ambient Radiation Survgs

Detectors Radiation Energy Range Efficiency
Exposure Rate Meters Gamma, X-Ray uR-R N/A
Count Rate Meters
GM Alpha All energies (dependent | Moderate
on window thickness)
Beta All energies (dependent| Moderate
on window thickness)
Gamma All energies < 1%
Nal Scintillator Gamma All energies (dependent Moderate
on crystal thickness)
Plastic Scintillator Beta Carbon-14 or higher Moderate

(dependent on window
thickness)

Stationary Instruments

Used to Measure Wipe, B

ioassay, and Samples from Tex¢Field Flood Study

Job Sites
Detectors Radiation Energy Range Efficiency
Liquid Scintillation Alpha All energies High
Counter*
Beta All energies High
Gamma Moderate
Gamma Spectroscopy | Gamma All energies High
System using a (Nal)*
detector
Gas Proportional Alpha All energies High
Beta All energies Moderate
Gamma All energies <1%

Table 11 Typical Survey.

Note: Table adapted from The Health Physics & Radiological Health HandbookeRdiltion, Edited by Bernard

Shleien, 1992 (except for *

items).

117



Model Instrument Calibration Program

Training
Before allowing an individual to perform survey instrument calibrations, the\REb@&nsure that he or she has
sufficient training and experience to perform independent survey instrumienaitahs. Classroom training
may be in the form of lecture, videotape, or self-study and will cover the folicsubject areas:

e Principles and practices of radiation protection

e Radioactivity measurements, monitoring techniques, and using instruments

e Mathematics and calculations basic to using and measuring radioactivity

e Biological effects of radiation.

Appropriate on-the-job training consists of the following:
e Observing authorized personnel performing survey instrument calibration
e Conducting survey meter calibrations under the supervision and in the physical @semindividual
authorized to perform calibrations.

Facilities and Equipment for Calibration of Dose Rae or Exposure Rate Instruments
e To reduce doses received by individuals not calibrating instruments, calibratilons @onducted in an
isolated area of the facility or at times when no one else is present
e Individuals conducting calibrations will wear assigned dosimetry
¢ Individuals conducting calibrations will use a calibrated and operable surteymesit to ensure that
unexpected changes in exposure rates are identified and corrected

Model Procedure for Calibrating Survey Instruments
A radioactive sealed source(s) used for calibrating survey instrumiints w
e Approximate a point source
e Have its apparent source activity or the exposure rate at a given distareable by documented
measurements to a standard certified to be within + 5% accuracy by MNatistitutes of Standards and
Technology (NIST)
e Approximate the same energy and type of radiation as the environment in whichitfsgezhtevice
will be employed or develop energy curves to compensate for differing energies
e For dose rate and exposure rate instruments, the source should be strong enough Exgosuse rate
of at least about 7.7 x 28oulombs/kilogram/hour (30 mR/hr) at 100 cm [e.g., 3.1 gigabecquerels (85
mCi) of cesium-137 or 7.8 x 1fhegabecquerels (21 mCi) of cobalt-60]

The three kinds of scales frequently used on dose or dose rate survey metditsratedcas follows

e Linear readout instruments with a single calibration control for all sclateddsbe adjusted at the point
recommended by the manufacturer or at a point within the normal range of usemdémss with
calibration controls for each scale should be adjusted on each scale. After exdjugteresponse of
the instrument should be checked at approximately 20% and 80% of full scale. Theansgum
readings should be within £15% of the conventionally true values for the lower point and ailtb8s f
upper point.

e Logarithmic readout instruments, which commonly have a single readout gaaters) several
decades, normally have two or more adjustments. The instrument should be adjustdddoaleac
according to site specifications or the manufacturer’s specificatiores. #&djustment, calibration should
be checked at a minimum of one point on each decade. Instrument readings should haweia max
deviation from the conventionally true value of no more than 10% of the full decade value.

e Meters with a digital display device shall be calibrated the sametassmeth a linear scale
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e Readings above 2.58 x4€ulomb/kilogram/hour (1 R/hr) need not be calibrated, but such scales
should be checked for operation and response to radiation

e The inverse square and radioactive decay laws should be used to correct changesiia etpatue to
changes in distance or source decay.

Surface Contamination Measurement Instruments

e A survey meter’s efficiency must be determined by using sealed saitbesmilar energies and types
of radiation that the survey instrument will be used to measure or by developigy ememes to
compensate for differing energies.

e If each scale has a calibration potentiometer, the reading should be adjustedie mventionally
true value at approximately 80% of full scale, and the reading at apprekirga@#so of full scale should
be observed. If only one calibration potentiometer is available, the reading shod]ddtedaat mid-
scale on one of the scales, and readings on the other scales should be observed. Realditbgs s
within 20% of the conventionally true value.

Model Procedures for Calibrating, Liquid Scintillation Counters, Gamma Counters, Gas
Flow Proportional Counters, and Multichannel Analyzers
A radioactive sealed source used for calibrating instruments will do tbheviog:
e Approximate the geometry of the samples to be analyzed
e Have its apparent source activity traceable by documented measuremenmdttaalcertified to be
within £ 5% accuracy by NIST.
e Approximate the same energy and type of radiation as the samples that tlaechtibrice will be used
to measure.

Calibration
e Calibration of survey instruments used in well logging procedures for assesengy @éoposure rates
must be conducted at least every 6 months or after instrument servicing
e Calibration must produce readings within £20% of the actual values over the fahgenstrument
e Calibration of liquid scintillation counters will include quench correction.

Calibration Records
Calibration reports, for all survey instruments, should indicate the procedure usbd dath obtained. The
calibration record should include:
e The owner or user of the instrument
e A description of the instrument, including the manufacturer’'s name, model numbarnsarber, and
type of detector
e A description of the calibration source, including the exposure rate at a spdast@nce or activity on
a specified date
e For each calibration point, the calculated exposure rate or count rate, theeshdigaosure rate or
count rate, the deduced correction factor (the calculated exposure rate aatoditided by the
indicated exposure rate or count rate), and the scale selected on the instrument
e For instruments with external detectors, the angle between the radiatidielfiuand the detector (i.e.,
parallel or perpendicular)

e For instruments with internal detectors, the angle between radiationdld»afid a specified surface of
the instrument

e For detectors with removable shielding, an indication whether the shielding waseénoplremoved
during the calibration procedure

e The exposure rate or count rate from a check source, if used

e The name of the person who performed the calibration and the date it was performed.
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The following information should be attached to the instrument as a calibratioer stidag:

e For exposure rate meters, the source isotope used to calibrate the instruthesdrfection factors) for
each scale

e The efficiency of the instrument, for each isotope the instrument will be usedsuradif efficiency is
not calculated before each use)

e For each scale or decade not calibrated, an indication that the scale orwigsatiecked only for
function but not calibrated

e The date of calibration and the next calibration due date

e The apparent exposure rate or count rate from the check source, if used.

References:
1. Draft Regulatory Guide FC 413-45tide for the Preparation of Applications for Licenses for the Use of Radieacti

Materials in Calibrating Radiation Survey and Monitoring Instrumé&rdated June 1985.

2. “The Health Physics & Radiological Health Handbook, Revised Etitalited by Bernard Shleien, dated 1992.
3. ANSI N323A-1997, Radiation Protection Instrumentation Test and Calibrdtion

Copies may be obtained from the American National Standards Institute, 1430 &yp&ldww York, NY 10018 or
ordered electronically at the following address: www.ansi.org.
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Appendix O
Guidance for Demonstrating that

Unmonitored Individuals are Not Likely
to Exceed 10 Percent of the Allowable Limits
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Guidance for Demonstrating that Unmonitored Individuals are Not
Likely to Exceed 10 Percent of the Allowable Limits

Dosimetry is required for individual adults who are likely to receive in 1 yeaceupational dose from
sources external to the body in excess of 10% of the applicable regulaitsydit?VAC5-481-630
However, logging supervisors or logging assistants are requireB\WAC5-481-32900 wear either a film
badge, optically stimulated luminescent (OSL) badge, or a thermoluminescem:tgéo$TLD) when handling
licensed tracer materials or sealed sources. In instances wheregukéers are used instead of film badges
or TLDs to assess radiation dosage of personnel who are not logging supervisors grdsgigiants, a check
of the response of the dosimeters to radiation should be made every 12 months. Acpeptaildosimeters
should read within plus or minus 20% of the true radiation dose. To demonstrate to the agelusyrtiery is
not required for non-logging personnel, a licensee needs to have available an @valeatonstrating that
these non-monitored workers are not likely to exceed 10% of the applicable anngaHimimSv (500
millirems) per year.

The applicable Total Effective Dose Equivalent (whole body) limit i80 mSv (5 rems) per year, and 10%
of that value is 5 mSv (500 millirems) per year.

Three common ways that individuals may exceed 10% of the applicable limitssaendiing tracer
radioisotopes, logging tools, or any devices containing sealed sources. Howeveoutnus well logging or
tracer activities result in minimal doses to well logging and traceppael. A licensee will need to conduct an
evaluation of doses to occupationally exposed workers who could, in performingntadkig the handling of
radioactive materials, have a need for dosimetry.

Example: A careful radiation measurement using a survey meter of the location producimghést dose rate
at the rear of the logging truck where radioactive material is storégitiamsport compartment and where
mechanics routinely work, is found to be 0.015 mSv/hr (1.5 mrem/hr). Mechanics are not eixpsptetl any
more than a total of 3 hours per week at the location near the storage containerbevbeset sources are
housed at the rear of the truck. Based on this measured dose rate, the annual dogedd@kgeless than

2.34 mSv (234 mrem). Specifically, 3 hr/wk x 1.5 mrem/hr x 52 wk/yr = 234 mrem. Based on the above, if
any mechanic works in the area less than 6.4 hours per week, no dosimetry is required.

Note: 6.4 hours is the total amount of hours it would take for an individual to hmeétmSv (500 millirems) per year
limit.
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Appendix P
Guidance for Demonstrating that

Individual Members of the Public will not
Receive Doses Exceeding the Allowable Limits
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Guidance for Demonstrating that Individual Members of the Riblic
will not Receive Doses Exceeding the Allowable Limits

Licensees must ensure that:
e The radiation dose received by individual members of the public does not exceed 1 mSv (A mre
one calendar year resulting from the licensee’s possession and/or usesefdiogaterials.

Members of the public include persons who live, work, or may be near locations whesediceaterial
is used or stored and employees whose assigned duties do not include the use of lidenaéiand
who work in the vicinity where it is used or stored.

e The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

Typical unrestricted areas may include offices, shops, laboratories, atside tduildings, property, and
non-radioactive equipment storage areas. The licensee does not control accessiteadbdse
purposes of controlling exposure to radiation or radioactive materials; howevéretiseé may control
access to these areas for other reasons, such as security.

Licensees must demonstrate compliance with both of the above regulationsaB@dgaeent to facilities
where licensed material is used or stored, calculations or a combination oftzalsudaad measurements (e.g.,
using an environmental TLD) are often used to show compliance.

Figure 4. Bird’s Eye View of Office.

A Bird’s Eye View of Office

B
6 Radiation Measurement
taken at 1 foot above the

below-ground storage bunker

4 Feet

Cs-137 Sealed
Source in

below-ground
storage bunker

Hallway
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Calculation Method

These measurements must be made with calibrated survey metersmalyffsgasitive to measure background
levels of radiation. However, licensees must exercise caution when makiagribasurements, and they must
use currently calibrated radiation survey instruments. A maximum dose of 1 mSvr&@ neceived by an
individual over a period of 2080 hours (i.e., a ‘work year’ of 40 hr/wk for 52 wk/yr) is equasdhan 0.5
microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly availabesGrvey instruments.

Instruments used to make measurements for calculations must be suffi@asitive. An instrument equipped
with a scintillation-type detector (e.g., Nal(Tl)) or a micro-Reneised in making very low gamma radiation
measurements should be adequate.

Licensees may also choose to use environmental TLDs in unrestrictedexetsthe downhole source storage
area for monitoring. This direct measurement method would provide a definitivanemaast of actual

radiation levels in unrestricted areas without any restrictive assumptiecs.dR of these measurements can
then be evaluated to ensure that rates in unrestricted areas do not exceedwitye (L&@8Bnrem/yr) limit.

TLDs used for personnel monitoring (e.g., LiF) may not have sufficient seydior this purpose. Generally,
the minimum reportable dose received is 0.1 mSv (10 mrem). Suppose a TLD monitors deoseé ancks
changed once a month. If the measurements are at the minimum reportabtedesehual dose received cou
have been about 1.2 mSv (120 mrem), a value in excess of the 1 mSv/yr (100 mrem/yf)iterisdes use
TLDs to evaluate compliance with the public dose limits, they should consult witi tH&isupplier

and choose more sensitive TLDs, such as those containingh@a&re used for environmental monitoring.

d

The combined measurement-calculation method may be used to estimate themdgise to a member of the
public. The combined measurement-calculation method takes a tiered approach, gagig dahwo-part
process, starting with a worst case situation and moving toward more restiisttons. It makes the following
simplifications: (1) each Cesium-137 logging source is a point source; (2altyadiation levels are
encountered when the source is in the unshielded position; and (3) no credit is taken faldimg $bund
between the source storage area and the unrestricted areas. The methoghigldolythe source activity at
the time of measurement and must be repeated if the source strength or shieltangesl.

Part 1 of the combined measurement-calculation method is simple but conservasisanies that an affected
member of the public is present 24 hours a day and uses only the inverse square lamittedétbe distance
between the downhole storage area and the affected member of the publicienstdf show compliance with
the public dose limits. Part 2 considers not only distance, but also the time thatdteslaffember of the
public is actually in the area under consideration. Using this approach, licemse=snly those calculations
that are needed to demonstrate compliance. The results of these calcypiaatly result in higher radiation
levels than would exist at typical facilities, but they provide a method fon&stig conservative doses that
could be received.
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Figure 5. Downhole Storage Array.

Example

To better understand the combined measurement-calculation method, we wiiex#niVell Logging, Inc., a
well logging licensee. Yesterday, the company’s president noted that tHedlupas the downhole storage area
is close to an area used by workers whose assigned duties do not include the usedfhagrsals, and he
asked Joe, the Radiation Safety Officer (RSO), to determine if the conspaomplying with VDH’s
regulations.

The area in question is near the floor under the workers’ desks, which constitygestrg shield of the
downhole storage area. Joe measures the distance from the shield to thef teat@rea in question and, using
a calibrated survey instrument, measures the highest dose rate at one fobé fsbirltl to be 2 mrem per hour.

Summary of Information
This is the information Joe has or has acquired on the downhole storage areae théedatsl foot from the
top of the shield is 2 mrem/hr and the nearest occupied work area to the face of the 4lfteld is

Example: Part 1

Joe’s first thought is that the distance between the downhole storage dicbarsthihe area in question may be
sufficient to show compliance with the regulatiorlBWVAC5-481-720 So, taking a worst case approach, he
assumes: 1) the Cesium-137 is constantly located in downhole storage area (i.d), aAdg) the workers are
constantly in the unrestricted work area (i.e., 24 hr/d). Joe proceeds to calculate tthee dosrkers might
receive hourly and yearly from the source, as showrabie 12below.
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Step Description Input Data Results
No.

1 Multiply the measured dose rate measured at2 x (1Y 2
1.0 ft from the face of the shield floor in

mrem/hr by the square of the distance (ft) at
which the measurement was made (e. g., 1 foot
from the face of the shield)

2 Square the distance (ft) from the face of the | (4)° 16
shield to the nearest unrestricted area,?in ft
3 Divide the result of Step 1 by the result of Step/16 0.125

2 to calculate the dose received by an
individual in the area near the shield.
HOURLY DOSE RECEIVED FROM
SOURCE, in mrem in an hour

4 Multiply the result of Step 3 by 40 hr/work | 0.125 x 40 x 52 260
week x 52 weeks/year MAXIMUM
ANNUAL DOSE RECEIVED FROM Cs-
137 Sourcein mrem in a year

Table 12. Calculation Method, Part 1: Hourly and Annual Doses Received from adgging Source Stored
in Above Ground Transportation Container.

Note: The result in Step 3 demonstrates compliance with the 2 mrem in any one libuRkrevaluate if assumptions
change. If the result in Step 4 exceeds 100 mrem/yr, proceed to Part 2 ofulaioalmethod.

At this point, Joe is pleased to see that the total dose that an individual could iree@iy®ne hour is only
0.125 mrem in an hour, less than the 2 mrem in any one hour limit but notes that an individual coelérece
dose of 260 mrem in a year, higher than the 100 mrem limit.

Example: Part 2

Joe reviews the assumptions and recognizes that the workers are not in areastealdthll of the time. A
realistic estimate of the number of hours the workers spend in the area is nepteg Kee other assumptions
constant (i.e., the source is constantly in the downhole storage area (i.e., 24 hréahndddedose received is
then recalculated.
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Step Description Results
No.

7. A. Average number of hours per day an individual spends in ared &552
concern (e.g., a non-radiation worker spends 1.5 hr/day in anea
near the shield; the remainder of the day the workers are away
from the area assigned to jobs unrelated to radiation)

B. Average number of days per week in area 5

C. Average number of weeks per year in area (e.g., full time 52
workers)

8. Multiply the results of Step 7.A. by the results of Step 7.B. by the 1.5 x 5 x 52 =390
results of Step 7.C. AVERAGE NUMBER OF HOURS IN
AREA OF CONCERN PER YEAR

9. Multiply the results in Step by the results of Step SANNUAL 0.125 x 390 49
DOSE RECEIVED FROM CESIUM-137 LOGGING SOURCE
CONDSIDERING REALISTIC ESTIMATE OF TIME SPENT
IN AREA OF CONCERN, in mrem in a year

Table 13. Calculation Method, Part 2: Annual Dose Received from a Logging

Joe is pleased to note that the calculated annual dose received is signifbeegrt/yand does not exceed the
100 mrem in a year limit. Had the result in Step 9 been higher than 100 mrem in heyedog would have
not been in compliance and could have done one or more of the following:
e Consider whether the assumptions used to determine occupancy are accuratde@gsumptions as
needed, and recalculate using any new assumptions
e Calculate the effect of any shielding located between the storagaratehe floor of the public area —
such calculation is beyond the scope of this Appendix
e Take corrective action (e.g., change work patterns to reduce the timénsgienarea near the shield)
and perform new calculations to demonstrate compliance
¢ Designate the area inside the use area as a restricted area andkéng agoccupationally exposed
individuals. This would require controlling access to the area for purposesaifaagirotection and
training the workers as required b§VAC5-481-2270

Reference National Council on Radiation Protection and Measurements (NR&brt No. 49, Structural Shielding
Design and Evaluation for Medical Use of X Rays and Gamma Rays of Endpgied0 MeV, contains helpful
information. It is available from NCRP, 7910 Woodmont Avenue, Suite 800, Bethesgéamda20814. NCRP’s
telephone numbers are: (301) 657-2652 or 1-800-229-2652.

Note that in the example, Joe evaluated the unrestricted area outside only one¢hgallostnhole storage area.
Licensees also need to make similar evaluations for other unrestrictedroldaskeep in mind the ALARA
principle, taking reasonable steps to keep radiation dose received below regelgaogments. In addition,
licensees need to be alert to changes in situations (e.g., adding sources tagbkeastar, changing the work
habits of the workers, or otherwise changing the estimate of the portion optmigrs the area in question)
and to perform additional evaluations, as needed.

RECORD KEEPING: 12VAC5-481-1050 requires licensees to maintain recds demonstrating
compliance with the dose limits for individual members of the pulic.
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Appendix Q

Notification of Proper Persons in the
Event of an Accident
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Notification of Proper Persons in the Event of an Accident

Emergency Procedure
Notify the persons listed below of the situation, in the order shown.

Name* Work Phone Number* Home Phone Number*

Radiation Safety Officer (RSO)

Senior Logging Supervisors

Manufacturers/Distributors

Consultant

* Fill in with (and update, as needed) the names and telephone numbers of appropriate getgarthel
Radiation Safety Officer (RSO) or other knowledgeable licenseeg Istafisee’s consultant, device
manufacturer, etc.) to be contacted in case of emergency. Follow the dirpctivided by the person
contacted above.

RSO and Licensee Management

Discuss emergency operating procedures, and ensure no operations are condutitecsitudition has been
discussed with and approved by the RSO or other knowledgeable staff, consultants, oc¢hmaleufacturer.
Management should have access to emergency equipment to keep doses as lowaa$yraekmvable.
Emergency equipment may include special survey equipment.

Notify local authorities as well as the agency, as required. (Even if atitficis not required, ANY incident

may be reported to the agency by calling the emergency number at (8@B)&Bduring business hours or
(800) 468-8892, which is staffed 24 hours a day; identify emergency as radiologgEaigyAnotification is
required when sources or devices containing licensed material are loseonrastdlwhen sealed or unsealed
radioactive material or equipment is involved in incidents that may have causedl thréaten to cause an
exposure in excess tPVAC5-481-110dimits. Reports to the agency must be made within the reporting time
frames specified by the regulations. Notification and reporting requireraemfound irL2VAC5-481-1090,
12VAC5-481-1100, 12VAC5-481-11100 CFR Part 21.21 and12VAC5-481-3370
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Notifications

Event Telephone | Written Rule Requirement
Notification Report

Theft or loss of material Immediatée 30 days 12VAC5-481-1090
Whole body dose greater then 0.25 Sv (25 rems) Immediate 30 dayi?VAC5-481-1100
Extremity dose greater then 2.5 Sv (250 rems) Immedjate 30 day$2VAC5-481-1100
Whole body dose greater then 0.05 Sv (5 rems) in 24 | 24 hours 30 days| 12VAC5-481-1100
hours
Extremity dose greater then 0.5 Sv (50 rems) in 24 hours 24 hours 30|dag8VAC5-481-1100
Whole body dose greater then 0.05 Sv (5 rems) Nong 30 day$2VAC5-481-1110
Dose to individual member of public greater then 1 mSv  None 30days| 12VAC5-481-1110
(100 rems)
Defect in equipment that could create a substantial safety 2 days 30 days| 12VAC5-481-1100,
hazard 12VAC5-481-1110
Event that prevents immediate protective actions Immediate 30 days| 12VAC5-481-1110
necessary to avoid exposure to radioactive materials that
could exceed VDH limits
Equipment is disabled or fails to function as designed | 24 hours 30 days| 12VAC5-481-1110
when required to prevent radiation exposure in excess| of
VDH limits
Unplanned fire or explosion that affects the integrity of, 24 hours 30 days| 12VAC5-481-1110
any licensed material or device, container, or equipment
with licensed material
Rupture of sealed source Immediate 30 daysl2 VAC-5-481-3370
Sealed source becomes lodged in well bore and become£4 hours 30 days| 12VAC5-481-3370 B
classified as irretrievable, or licensee is requesting an &C
extension to complete abandonment procedures
Leak test of sealed source resulting in leakage greatern therNone 5days | 12VAC5-481-3210 D
185 Bqg (0.005 microcuries)
Failure of any component to perform its intended function None 30 days 10 CFR 21.21

Table 14. VDH Notifications.

Note: Telephone notifications shall be made to the agency at (804) 864-8150 during busines864)674-2400 or
(800) 468-8992, which is staffed 24 hours a day. Identify the emergency as radiologic
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Appendix R

Model Leak Test Program
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Model Leak Test Program

Training
Before allowing an individual to perform leak test analysis independently S@eviRll ensure that the
individual has sufficient classroom and on-the-job training to show competencyomped leak test analysis.

Classroom training in the performance of leak test analysis may be pravidedform of lecture, videotape, or
self-study. This should cover the following subject areas:

Principles and practices of radiation protection

Radioactivity measurements, monitoring techniques, and using instruments

Mathematics and calculations basic to using and measuring radioactivity

Biological effects of radiation.

Appropriate on-the-job training consists of:
e Observing authorized personnel collecting and analyzing leak test samples
e Collecting and analyzing leak test samples under the supervision and in the girgsieate of an
individual authorized to perform leak tests and leak test analysis

Facilities and Equipment

e To ensure the required sensitivity of measurements, leak tests will beeghelyzlow-background
area.

e Before leak test swipes are analyzed, individuals conducting leak testsenalloadibrated and operable
survey instrument to check leak test samples for gross contamination. Ihgitevigg of the counting
system is unknown, the minimum detectable activity (MDA) needs to be determimeeMOA may be
determined using the following formula:

MDA = 3 + 4.65(BR)*>
Et

where MDA = activity level in disintegrations per minute (dpm)
BR = background rate in counts per minute (cpm)

t = counting time in minutes

E = detector efficiency in counts per disintegration (cpd)

For example:
where BR =200 cpm
E = 0.1 cpd (10% efficient)
t = 2 minutes
MDA = 3 + 4.65(200 cpm)*Y>
(0.1 cpd)(2 minutes)

A Nal(TI) well counter system with a single or multi-channel analyziibe used to count samples from
sealed sources containing gamma-emitters (e.g., Cesium-137, Cobalt-60). Adiquiidtson, gas-flow
proportional, or solid state counting system will be used to count samples containingralfibes (e.g.,
Americium-241).
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Frequency for Conducting Leak Tests of Sealed Soues
Leak tests on well logging sealed sources will be conducted at intervals no¢éal @months, or, for Energy
Compensation Sources (ECS) requiring leak tests, at intervals not to exceesl 3 yea

Procedure for Performing Leak Testing and Analysis
e For each source to be tested, list identifying information such as the manufactanee, model
number, serial number, radionuclide, and activity of the sealed source(s).
Prepare a separate wipe sample (e.g., cotton swab or filter papeQHa@oeace.
Number each wipe to correlate with identifying information for each source.
If available, use a survey meter to monitor exposure.
Wipe the most accessible area (but not directly from the surface of the)sshere contamination
would accumulate if the sealed source were leaking, (e.g., the leak testtakarbef the part that
connects to the source or the inside of the transport container that has reaesylyrteal the source).
e Select an instrument that is sensitive enough to detect 185 Bq (0.005 mCi) of the radiaridlcbde
sealed source.
e Using the selected instrument, count and record background count rate.
¢ Check the instrument’s counting efficiency using a standard source of theashomeiclide as the
source being tested or one with similar energy characteristics. agcof standards should be within
+5% of the stated value and traceable to primary radiation standard, such asdintsi@ead by the
National Institutes of Standards and Technology (NIST).
e Calculate efficiency.
For example: [(cpm from std) - (cpm from bkg)Efficiency in cpm/Bq
activity of std in Bq
where: cpm = counts per minute
std = standard
bkg = background
Bq = Becquerel
e Count each wipe sample; determine net count rate.
e For each sample, calculate and record estimated activity in Bq (or Ci).
For example: [(cpm from wipe sample) - (cpm from bkgBqg on wipe sample
efficiency in cpm/Bq
e Sign and date the list of sources, data, and calculations. Retain recordsdms G3¥AC5-481-1000.

If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the, R&@at the source can be
withdrawn from use and disposed of properly. Also notify the agency.
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Appendix S
Transportation - Major DOT Regulations;

Sample Shipping Documents, Placards
and Labels

135



Transportation - Major DOT Regulations; Sample Shipping
Documents, Placards and Labels

The major areas in the DOT regulations that are most relevant for tratispastdicensed material shipped as

Type A quantities are as follows:

e Hazardous Materials Tablé9 CFR 172.101App. A, list of hazardous substances and reportable quantities
(RQ), Table 2: Radionuclides

e Shipping Paperd9 CFR 172.200-204General entries, description, additional description requirements,
shipper’s certification

e Package Markingd9 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303 49 CFR 172.304, 49 CFR
172.310, 49 CFR 172.3245eneral marking requirements for non-bulk packaging, prohibited marking,
marking requirements, radioactive material, hazardous substances in non-kaliimpac

e Package Labeling9 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406, 49 CFR
172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.@kneral labeling requirements, prohibited
labeling, radioactive materials, placement of labels, specificationadaractive labels

e Placarding of Vehicled9 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR 172.506, 49 CFR
172.516, 49 CFR 172.519, 49 CFR 172.5%6plicability, prohibited and permissible placarding, general
placarding requirements, providing and affixing placards: highway, visihititydisplay of placards,
specifications for RADIOACTIVE placards

e Emergency Response Informati@ubpart G, 49 CFR 172.600, 49 CFR 172.602, 49 CFR 172.604
Applicability and general requirements, emergency response informatiormgesmog response telephone
number

e Training,Subpart H, 49 CFR 172.702, 49 CFR 172.70Applicability and responsibility for training and
testing, training requirements

e Shippers - General Requirements for Shipments and Pack&gingart 1, 49 CFR 173.403, 49 CFR
173.410, 49 CFR 173.412, 49 CFR 173.415, 49 CFR 173.431, 49 CFR 173.433, 49 CFR 173.435, 49
CFR 173.441, 49 CFR 173.443, 49 CFR 173.448, 49 CFR 173.475, 49 CFR 173&fmitions, general
design requirements, additional design requirements for Type A packages,zagtfigpe A packages,
activity limits for Type A packages, requirements for determiningndl A values, table of Aand A
values for radionuclides, radiation level limitations, contamination control, gene@nsportation
requirements, quality control requirements prior to each shipment, approval iaf fpec radioactive
materials

e Carriage by Public Highway - General Information and Regulatieuispart A, 49 CFR 177.816, 49 CFR
177.817, 49 CFR 177.834(a), 49 CFR 177.8&River training, shipping paper, general requirements
(secured against movement), Class 7 (radioactive) material.

The following are the major areas in DOT regulations most relevant foptndimg) licensed material that is
shipped as Type B quantities in addition to the applicable requirements stated above:
A. Package Markings
49 CFR 172.310 Radioactive material [Type B]
B. Shippers - General Requirements for Shipments and PackatingFR 173
1.49 CFR 173.25 Requirements for use and labeling of overpacks
2.49 CFR 173.403 Definitions
3.49 CFR 173.41% General design requirements
4.49 CFR 173.413 Additional design requirements for Type B packages
5.49 CFR 173.416 Authorized Type B packages [includes packaging certification requirements]
6.49 CFR 173.47% Additional requirements for Type B packages approved by NRC
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Sample Shipping Documents, Placards and Labels

Hazard Communications for Class 7 (Radioactive) Materials

DOT Shipping Papers (49 CFR 172.200-205)

MOTE: IAEA, ICAD, and IMO may require additional hazard communication information for intemational shipments
This table must not be used as a substitute for the DOT and NRC regulations on the tfransporation of radicactive matenals

Entries Always Required
Unless Excepted

Additional Entries Sometimes Required

Optional Entries

I The basic description, in sequence:
Proper Shipping Name,

Hazard Class (7),

U.N. Identification Number

I 24 hour emergency response telephone
number

| Name of shipper

! Proper page numbering
(Page 1 aof 4)

| Except for empty and bulk packages, the
total quantity (mass, or volume for liquid),
in appropriate units (lbs, mL._..)

Hf not special form, chemical and physical
form

I The name of each radionuclide (25%
rule) and total package activity. The activity
must be in Sl units {2.9., Bg, TBqg), or hath
51 units and customary units (e.q., Ci,
mCi). However, for domeastic shipments,
the activity may be expressed in terms of
customary units onky, until 4/1/97.

' For each labeled package:

- The category of label used;

- The transport index of each package
with a Yellow-11 or Yellow-IIl label

I Shipper's certification (not required of
private camiers)

Matenals-Based Requirements:

If hazardous substance, “RQ° as part of the basic description
The LSA or SCO group {e.g., LSA-I)

“Highway Route Confrolled Quantity” as part of the basic
description, if HRCQ

Fissile material information (2.g., “Fissile Exempt,” controlled
shipment statemeant [see §172.203(d)7T])

If the material is considered hazardous waste and the word
waste does not appear in the shipping name, then “waste”
must precede the shipping name {&.g., Waste Radioactive
Material, nos, UN2982)

“‘Radiocactive Material” if not in proper shipping name

Package-Based Requirsments:

Package identification for DOT Type B or NRC certified
packages

[AEA CoC ID number for export shipments ar shipments
using forzign-made packaging {see §173.473)

Adminisirative-Based Raquirements:

“Exclusive Use-Shipment”

Instructions for maintenance of exclusive use-shipment
controls for LSA/SCO strong-tight or NRC cerified LSA
(§ 173.427)

If a DOT exemplion is being used, “DOT-E” followed by the
exemption number

I The type of packaging (2.q., Type A,
Type B, IP-1, ...}

I The Technicallchemical name may
he included

{if listed in §172.203(k), in parentheses

hetween the proper shipping name and

hazard class; otherwise inseried in

parenthesis after the basic description)

I Other information is permitied (e.g.,
functional description of the product),
provided it does not confuse or
detract from the proper shipping
name or ather required information

I For fissile radionuclides, except Pu-
233, Pu-239, and Pu-241, the weight
in grams or kilograms may be used
in place of activity units. For Pu-
2338, Pu-239, and Pu-241, the weight
in grams or kilograms may optionally
he entered in addition to activity units
[see §172.203(d)4)]

I Emergency response hazards and
guidance information (§§ 172 600-
G04) may he entered on the shipping
papers, or may be camed with the
shipping papers [§ 172.602{b])]

Some Special Considerations/Exceptions for Shipping Paper Requirements

I Shipments of Radioactive Material, excepted packages, under UN2910 (e.g., Limitad Quantity, Empty packages, and Radioactive Instrument and Article),
are excepted from shipping papers. For limited quantities (§173 421), this is only true if the imited guantity is not 8 hazardous substance (RQ) or

hazardous waste (40 CFR 262)

I Shipping papers must be in the pocket on the left door, or readily visihle to person entering driver's compartment and within arm’s reach of the driver

' For shipments of multiple cargo types, any HAZMAT enfries must appear as the first entries on the shipping papers, be designated by an X" {or "RQ" in
the hazardous material column, or be highlighted in a contrasting color
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Hazard Communications for Class 7 (Radioactive) Materials

MOTE: IAEA. ICAD, and IMO may require addiional hazard cormmunication information

Marking Packages (49 CFR 172.200-338

rimtemational shipments

This table must not b= used as 3 substifute for the DOT and MRC regulations on the transporation of radicactive matenals

Markings Always Required Additional Markings Sometimes Required Optional
Unless Excepted Markings
Mon-Bulk Fackages Materials-Based Reguirements: ISP, IP-27 or
“IP-3% on industrial
! Proper shipping name o Ifin excess of 110 Ibs (50 kg), Gross Weight packaging is

I UM, idenfification number

I MName and address of consignor
or consignee, unless:

- highway only and no motar
carrier transfers, or
- part of carload or truckload lot
ar freight container load, and
entire contents of railcar, truck,
or freight container are shipped
from one consignor fo one
consignes [see §172.301(d)]

Packages (i.e., net capacity
greater than 119 gallons as a
receptacle for ligquid, or 119 gallons
and 882 pounds as a receptacle for
solid, or water capacity greater
than 1000 Ihs, with no
consideration of intermediate forms
of containmeant)

I UM, identification number, on
orange, rectangular panel (see
§172.332) - some exceptions
exist

I If non-bulk liguid package, underined double
arrows indicating upright orientation (two
opposite sides) [1S0 Std T80-1985 marking]

I

If a Hazardous substance in non-Hulk
package, the letters “RQ" in association with the proper
shipping name

Package-Based Requirements:

I The package type if Type A or Type B (14" or greater
letters)

I The specification-required markings [e.q., for Spec. 7A
packages: "DOT TA Type A" and “Radicactive Material”
(see §178.350-353))

I For approved packages, the certificate 1D number
(e.g., USAS166/B(L), USAD1R0BIUNES, )

172 App. B [size: outer radius = 20 mm {0.8
inj]

a

I For NRC cerified packages, the modsl number, gross
weight, and package ID number (10 CFR 71.85)

Adminisirative-Basaed Beguirements:

I Ifa DOT exemption is being used, "DOT-E" followed by the
exemption number

I If an export shipment, US4 in conjunction with the
specification markings or cerificate markings

I If Type B, the trefoil (radiation) symbol per Part ‘..

recommended

Bath the name
and address of
consignor and
consignes are
recommended

Cther markings
(e.q., advertising)
are permitted, hut
must be sufficiently
away from required
markings and
laheling

Some Special Considerations/Exceptions for Marking Requirements

I Marking i required o be; (1) durable, (2) printed on a package, label, tag, or sign, (3) unchecured by labels or attachments, (4)

izolated from other marks, and (5) be

regresentative of the hazmat contents of the package

I Limited Cuantity (§172.421) packages and Aricles Containing Matural Uranium and Thornum (§173.428) must bear the marking
‘redioactive” on the cutside of the inner package or the outer package itzelf, and are excepted from other marking. The excepted

packages shipped under UM 2910 must alzo have the accompanying statement that is required by §173.222.

I Empty (§173.428) and Radicactive Instrument and Article (§173.424) packages are excepted from marking

I Shipment of L3A or SC0 reguired by §173.427 to be consignad as exclusive use are excepied from marking except that the exterior
of each nonbulk package must be marked “*Radiocactive-LSA" or "Radicactive-SC0." az appropriate. Examples of this category are
domesiic, strong-fight containers with less than an &, gquantity, and domestic NRC certified LSA/SCO packages using 10 CFR 71.52.

I For bulk packages, marking may be required on more than one side of the package (se= 43 CFR 172.302(a))
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I
Hazard Communications for Class 7 (Radioactive) Materials

Labeling Packages (49 CFR 172.400-450)

NOTE: IAEA, ICAD, and IMO may require addiicral hazard communication Infarmation for International shipments
Thits taible must not be used a8 a sLDsihee for the DOT and NRC regulations an the transpartation of ragioactive matenals

ACEMEN e S

!Labeling is required to b= (1) placed near the required marking of the proper 5HE:| ng nams, (2} print=d or affed to the package surface (not the botom),
(3} in contrast with its background, (4) unobscured by markings or attachmenits, (3} within color, design, and size tolerance, and (8) representative of the
HAFMAT cortents of the package

| For lab=ling of radioactive matenals packages, two labels are required on opposite sides ecluding the botiom

Cetermination of Reguired Label

o A A 7N e e ——
Sidea: -"m_ it i S =
i:"gcgﬂl;r?.l /) "‘ s "‘ ‘.‘ o

A YRNY O TN O T

o, | RANDCTVE T | . RADGACTVE | . RADOACTVEN EWPTY

", v ", ",

",

\x:'/' o o il
4B CFR 172,438 49 CFR 172.436 48 CFR 172.440 43 CFRATZ430
Labeal WHITE-I YELLOW-II YELLOW-II EMPTY LABEL
Surface radiation level 0.005 Mewhr (0.5 memuhir) < 0.5 Mewhr (50 mem.‘hr) The EMPTY label is reqguired
R%irad = 0U005 Mewhr (0.5 mem.‘hr) surface radiation level = 0.5 = surface radiation level < 2 Mewhr for shipmenits of empty
r Mewhr (50 mem.'hr) {200 meruh) Mote: 10 Bewhr (1000 | Class 7 (radioactive)
memr) for exclusive-use closed ad-cages. made pursuant to
wehicle (§173.441(b)] E‘I 8. 1t must cover any

Ereﬂn:us mbels, or they mus:
2

Or: Tl = 01 meter dose rate < T =1[1 meter dose rate < 0U01 | T1 < 10 [1 meter dose rate < 0.1 removed or obiRersted.
- 00005 Mev!hr (0.05 memuhr)] Mewhr B Mewhr (10 mam.hr)]
{1 rnenn.thr)) [Mote: There is no package T1 mit for
exciusive-use]
Notes: | Any package containing 3 Highway Route Confrolled Cuantity (HRCQ) must bear YELLOW-II [abel

! Ar.ujw.lw m-:ia’.kl:-n 'evel transport indices (Tls) are shown above, for fissile material. the Tl is typically determined on the basis of
crticality contro

on Ioacive S

| RADICACTINVE Label must contain (entered using a durable, weather-resisiant means):
:‘_1] The radicnudlides in the package (wih consideration of avalable space). Symbols (=.g., Co-00) are aceeptable
{2} The actvity im Sl units (e.g., Bq, TBq), or bath 51 units with customary units 1e.g., Si. MiCi) in parenthesis. Howsver, for domestic shipments, the
activizy may be expresced in terms of custornary units onby, until /1757
{3) The Transpor: Index (T1) in the supplied box. The Tlis entered anfy on YELLOW-II and YELLOW-II labsls

Some Special Considerations/Exceptions for Labeling Requirements

| For materials meetng the gefinkion of another hazard class, labels for each secondary Nazard class need to be aMixed to the package. The subskiary label may not be
required on opposite sides and must not display the hazard class number

! Radloactve Material, excepled paciages, unoer UN2910 (e.g., Limied Quantty, Empty packages, and AacioacTve Inslrument and Arlzie), ane excepled from labeling.
H-:r.a.'a'agr, If tne excepten quantity meéts e gefinton for 3ndiner nazand class, It IS re-claseed for inat hazarn. Hazam communication reguirements for the other clss are
require

! Labelng excepdlons exst for shipment of LSA or SC0 required by § 173.427 ta be conslgned as exclusive uss

| The“Cargo Alreraft Only™ labal Is typleally required for radioactlve matenals packages shipped by alr [§ 172.402(2)
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Hazard Communications for Class 7 (Radioactive) Materials
Placarding Vehicles (49 CFR 172.500-560) =

MOTE: IAEA, KZAD, and IMC m Honal hazars communication Informatiom for In
This 1able must not be used 35 a subsibule for e DOT and MRE reguiations on the transpantation of radicactive matanals

ISIHITY 3 ISplay loactive

! Placards are required o be displayed:
| on four sides of the vehide
wisible from the direction they face (for the front side of trucks, tractor-front, trailer, or both are authorized)
clear of appurienances and devices r[e.g.. ladders, pipes, tarpaulins)
at least 3 inches from any markings (such as advertiisements) which may reduce placard's effectivansss
ugnight and en-point such that the wards read horizontally
n conirast with the background, or have a nsd-border which confrasts wih the background
such that dirt or water fom the transport vehicle's wheels will not sirike them
securely atiached or affieed o the vehicle, or in a holder,

! Placard must be maintained by camier to keep color, legibility, and visikilizy.

Conditions Requiring Flacarding

! Placards are required for any vehicle containing package with a RADICACTIVE Yelow-ll label

! Placards are required for shipment of LSA or SCO required by §172.427 o be c'.:r's.ig‘lgéc as exciusive use. Exa"na:les of this category are domestic,
sirong-tight containers with less than an A quantizy, and domestic NRC certified LEASCO packages using 10 CFR 71.52. Also, for bulk packages of
these matanals, the crangs panel marking with the UM |dentification number is not required.

! Placards are required any vehicle containing package with a Highway Route Controlled Guantity (HRCGY). In this case, the placard must be placed in
a square background as shown below (see §172.507(a))

Radioactive Placard

‘il

Size Specs:

Sides: » 273 mm (10.8
im.j

Solid ne fnner border: .
About 12.7 mm (0.5 in.) £

from eclges RADIGACTIVE
Lettering: = 41 rom (1.6
.}
Square for HRCQ:
3T (1525 1) = FIE
outside length by 25. z55 3) s
m"nt'iﬁ.j-tﬁ:;ah ______a___________‘fi-f— _____
RADICACTIVE PLACARD RADICACTIVE PLACARD RADIOACTIVE PLACARD FOR
(Domestic) (Internaticnal) HIGHWAY ROUTE CONTROLLED
CLANTITY
Basze of yellow solid area: (either domestic or international placsnd
28+ 5mm (1.1 + 02in.} abowe could be in middle)

horizonial centerine

Some Special Considerations/Exceptions for Placarding Requirements

Domestically, substiusion of the UM ID number for the word "RADICACTIVE® on the placard 16 prohibied for Class ¥ materials.  However, 5ome Impon shipments may
nawve inis substitution In accordance with Internationa regulations.

1 Sulk :a:ta%ee I'EII!I.HE the Cl'a'l'ljl%l:- I'EE'.‘GFHL ar panal marking contalning the UN I3 number, which mus: be placed agjacent to the placand (582 §172.332) [NOTE: except
for LSASSCD excllsive use under §173.427, a5 abowa] : :

T placarding far more than one hazard class, subskdlary placards must not display the hazard class number. Uranlum Hexaflouride (UF ) shipments = £5£ kg (1001 1bs)
reguire both RADIDACTIVE and CORRCSIVE (Class 8} placarding -

For shioments af Tuﬂk}?raﬁﬂ}' Cameras In comvenience overpacks, If the overpack doss nof reguire 3 RADIDACTIVE - YELLOW NI label, vehicle placarding ks nat required
(reqardizss of the label which must be placed an the camera)
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E Inimum HEﬂLIII’EE! B{’LCEEQIH{_] FOI’ Llass ! |_ﬁac Ioactive) ﬂﬂ.TEI'Id 5

This table must not be used as a substitute for the DOT and MRC regulations on the transportation of radicactive materials

1.

require exclusive use consignment}

BLard

ackage

Exclusive use required for strong-tight container shipments made pursuant to §173.427 (b)(2)
Subject to conditions in Ceriificate, if NRC
Excluzive use required, ses §173.427(b)}4). Us=e of these packages expires on 4/1/99 (10 CFR 71.52)

Package and Vehicle Radiation Level Limits {43 CFR 173.441)
This table must not be used a5 a substitufe for the DOT and NRC regulations on the transportation of radloactive materials

Cluantity: E‘ ":III':IEEE Cilg) :%I}I‘!'EE:‘I_%J:’I"I‘BT_-,' .g"‘%‘-qgg'.-e |1§|1=-__:'£p‘|353} 3 m. unshielded
Non-LSA/SCO- Excepted Type A Type B*®
Domestic or International LSA/SCO:
L3A- solid, (liquid)” P Type B ®
SCO-
LSA-I Liguid
LSA-I1 Solid, (liguid or gas)’ Excepted
(LsA-N1y IPdI Type B?
SCO-
LSA- Liquid or Gas
LS Al 1PN Type B *®
Domestic (only) LSA/SCO: T Type B *
d - QM- .
LSAL 1 1 SCO- I Excepted Strong-tight 2 ?ATw:E:E NRC Type A LSA **

For entries in parentheses, exclusive use is required for shipment in an 1P {e.g., shipment of LS4 liquid in an [P-] packaging would
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Transport Vehicle Use: Mon-Exclusive Exclusive
Transport Vehicle Type: Open or Chosed COpen (flat-bad) Open wEnclosure ® Closed
Package [or freight container) Limits:
Extenal Surface 2 Mewhr 2 Mewhr 10 Mewbr 10 Mewhr
{200 mem.Jr) {200 mem.'hr) {1000 memhry (1000 mem.hr)
Transport Index (T1) 10 na limit
Roadway or Railway Vehicle (or freight container) Limits:
Ay point on the outer surface Bl B 2 Mewhr
(200 memr)
Wertical planes projected from I, 2 Mawhr 2 Mewhr (R0
outer edges {200 mem.'hr) {200 mem.'hr)
Topof.. . lozd: 2 mSwhr enclosure: 2 Mewhr wehicle: 2 Mewhr
{200 mem.'hr) {200 mem.Tr) (200 mem.hr)
2 meters from. .. vertical planes: vertical planes: outer lsteral sufaces:
0.1 Mewhr 0.1 Mewhr 0.1 Meshr
{10 mem.fhr) {10 mem.ihr) {10 mem.fhr)
Underside 2 Mewhr (200 memJhr)
Oocupied position MA T 0.02 Mewhr {2 memhr)
Surmn of Eackaﬁ TI's 50 o limit "
A The limits in this talle do not apply to excepted packages - ses 49 CFR 173.421-426 ]
B. Securely attached (to vehicle), access-limiting enclosure; package personnel barriers are considersd as enclosures
. For nonfissile radicactive materials packages, the dimensionless number equivalent to maximum radiation level at 1 m (2.2 feet) fron
the exterior package surface, in millirem'hour i o ] )
D. Mo dose limit is specified, but separation distances apply to Radicactive Yellow-Il or Radioactive Yellow-1I| Iabeled£ﬁckages
E. Doss not apply to private camier wearing dosimetry if under radiation protection program satisfying 10 CFR 20 ar 49 CFR 172
Subpart |
F. Some fizsile shipments may have combined conveyancs TI imit of 100 - 222 10 CFR 71.59 and 45 CFR. 173.457




Package and Vehicle Contamination Limits (49 CFR 173.443)

This table must not be usad as a substifute for the DOT and MRC regulations on the transportation of radioactive matenals

~ NOTE: All values for contamination in DOT rules are to be averaged over each 200 cn
Sufficient measurements must be taken in the appropriate locations to yield representative assessments

++ means the sum of beta emitters, gamma_ emitters, and low-toxicity alpha emitters
k= means the sum of all other alpha emitters (i.e., other than low-toxicity alpha emittars)

General Requirement: Mon-fixed (removable)
contamination must be kept as
low as reasonably achievable
(ALARA)

The Basic Contamination

Limits for All Packages: . - 7= 5 ; 2 =
s+ 04 Eiq.fcm’- =40 Bg/100 cm*” = 1x10™ - Cilem* = 2200
49 CFR 173.443(a), Table 11 dpm/100 —=

i: 004 Bglem®= 4 Bg/100 cm®=1x10® - Cilem?= 220 dpm/100
cm

The following exceptions and deviations from the above basic limits exist:

Deviation from | Regulation | Applicable Location and Conditions Which must Be Met:
Basic Limits 49 CFR &%
10 times the 173.443() Cn any external surface of a package in an exclusive use shipment, during
basic limits and ) transport including end of transport. Conditions include: o
173.443(c) 51 Contamination levels at beginning of transport must be below the basic limits.
2) Wehicle must not be retumed to service until radiation level is shown to be
Also see = 0.005 Mewhr (0.5 mem./hr) at any accessible surface, and there is no significant
177.843 removahle (non-fixed) contamination.
{highway)
10 times the 173.443(d) | On any external surface of a package, at the beginning or end of transport, if a closed
basic limits transport vehicle is used, solely for ransporting radioactive materials packages.
Alsp see Conditions include: o ]
177.843 (1) & survey of the interior surfaces of the empty vehicle must show that the
{highway) radiation level at any point does not exceed 0.1 Mew/hr (10 mem./hr) at the
surface, or 0.02 Mewhr (2 memJhr) at 1 meter (3.3 ). ) )
ﬁ] Exterior of vehicle must be conspicuously stenciled, “For Radioactive
aterials Use Only™ in letters at least 76 mm (3 inches) high, on both sides.
(3) Wehicle must be kept closed except when loading and unloading.
100 times the 173.428 Internal contamination limit for excepted packa e-em&gy packaging. Class7
basic limits _EH.:laﬂéc-actwe_: Material, shipped in accordance with 49 CFR 173.4.28. Conditions
include:
1) The basic contamination limits {above) a péy to external surfaces of package.
2) Radiation level must be = 0,005 Mew/hr ﬁ memJhrj af any external surface.
3) Motice in §173.422(a){4) must accompany shipment.
4) Package is in unimpaired condition & securely closed to prevent Ieaha%e.
5) Lahels are remaved, obliterated, or covered, and the “empty” lahel (§172.450)
is affixed to the package.

In addition, after angr incident involving spillage, breakage, or suspected contamination, the modal-specific DOT
reguiations (§177.861(a), highway, §174.750(a), railway; and §1_L.TIZID$b_:: air) specify that vehicles, buildings, areas,
or equipment have “no significant removable surface contamination,” before being returned o service or routinely
occupied. The carrier must also notify offeror at the earliest practicable moment after incident.
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DATE

SHIP DATE

P.O. NO.

SHIPPER NO.

CONSIGNEE

RED E. WAITING

SHIPPER/CONSIGNOR (FROM)

ABC PAVING COMPANY

DEF PAVING INTERNATIONAL

456 MAIN STREET

123 DIRT ROAD

ANY OTHER TOWN, USA 67890

ANYTOWN, USA 12345

PHONE NO. EMERGENCY RESPONSE NUMBER (REQUIRED IN HM COLUMN MRKED) ROUTE
123-456-7890
Number | H Kind of Packaging, Description of Articles, Weight | Class or Cube
of M Special Marks and Exceptions (Ib) Rate Ref.| (Optional)
Packages *
1 X | RQ, Radioactive Material, Type A package,

Special Form, 7, UN3332

Cs-137, 0.30 GBq (8.0 mCi)

Am-241, 1.48 GBq (40 mCi)

Radioactive Yellow Il Label, TI = 0.3

Dim 35 x 45 x 78 cm

Emergency Contact: (123) 456-7890

THIS IS TO CERTIFY THAT THE ABOVE-NAMES MATERIALS RE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKEBND LABELED
AND ARE IN PROPER CONDITION FOR TRANSPORTATION ACEDING TO THE APPLICABLE REGULATIONS OF THE DEPARTM¥T OF
TRANSPORTATION.

SHIPPER/CONSIGNOR

WANDA SHIPPITT

CARRIER

SB FREIGHTWAYS

AUTHORIZED SIGNATURE DATE

AUTHORIZED SIGNATURE
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Model Waste Management Procedures
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Model Waste Management Procedures

Model Waste Disposal Program

General Guidelines

A.

All radioactivity labels must be defaced or removed from containers akdgeecprior to disposal. If non-
radioactive waste is compacted, all radioactivity labels that are visibie icompacted mass must be
defaced or removed.

Remind workers that non-radioactive waste should not be mixed with radiosatte

Occasionally monitor all procedures to ensure that radioactive wastereaited unnecessarily. Review all
new procedures to ensure that waste is handled in a manner consistent witthestalpierating and
emergency procedures.

Evaluate the entire impact of various available disposal routes. Consider mr@l@atd public exposure

to radiation, other hazards associated with the material and routes of disgpstixity, carcinogenicity,
pathogenicity, flammability), and costs.

Waste management program should include waste handling procedures. Also, probedildd&es
available for well logging personnel who may collect waste from area® @b using to the storage area for
eventual disposal.

Model Procedure for Disposal by Decay-in-Storage (I3)

o>

mo

. Only short-lived waste (physical half-life of less than or equal to 12€) aaay be disposed of by DIS.
Short-lived waste should be segregated from long-lived waste (halfdéigeg than 120 days) at the source.
Waste should be stored in suitable well-marked containers and the cerghmdd provide adequate
shielding.

Liquid and solid wastes must be stored separately.

When the waste container is full, it should be sealed. The sealed container shoerdifedi with a label
affixed or attached to it.

The identification label should include the date when the container was sealedgést lived

radioisotope in the container, date when ten half-lives of the longest-lived raap@saitl have transpired,
and the initials of the individual who sealed the container. The container may liertegh® the DIS area.

. The contents of the container should be allowed to decay for at least 10 kaif-tive longest-lived

radioisotope in the container. The decay interval beginning at the time thectadiogaste container is
sealed and placed in storage for DIS should be used for calculations and projected tierasval

. Prior to disposal as ordinary trash, each container should be monitored as follows:

. Check the radiation detection survey meter for proper operation.
. Survey the contents of each container in a low background area.
. Remove any shielding from around the container.
. Monitor all surfaces of the container.
. Discard the contents as ordinary trash only if the surveys of the contentteindicasidual
radioactivity, i.e., surface readings are indistinguishable from background.
6. If the surveys indicate residual radioactivity, return the container torBéSaad contact the RSO for
further instructions.
If the surveys indicate no residual radioactivity, record the date whenorthaner was sealed, the disposal
date, type of waste (used or unused material, gloves, etc.), survey instrurdeandshe initials of the
individual performing surveys and disposing of the waste.

g wWwNPEF
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Model Procedure for Disposal of Liquids into Sanitay Sewerage

A.

B.

Omm o

— I

Confirm that the liquid radioactive waste containing radioactive mhbsiiag discharged is soluble or
readily dispersible in water.

Calculate the amount of each radioisotope that can be discharged by using matiorficirom prior,
similar discharges and the informationliZVAC5-481-3690

Make sure that the amount of each radioisotope does not exceed the monthly andisoirauge limits
specified iN12VAC5-481-930and12VAC5-481-3690

Record the date, radioisotope(s), estimated activity of each radpmestacation where the material is
discharged, and the initials of the individual discharging the radioactive.waste

Liquid radioactive waste must be discharged only via designated locations.

Discharge radioactive liquid waste slowly with water running fromaheett to dilute it.

Survey the designated disposal locations and surrounding work surfaces to ttatfmmresidual material
or contamination remains.

Prior to leaving the area, decontaminate all areas or surfaces, if fob@d¢dntaminated.

Maintain disposal records that identify each radioisotope and its quantitigjeandricentration that is
released into the sanitary sewer system.
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Well Owner/Operator Agreement
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Well Owner/Operator Agreement

TERMS AND CONDITIONS
For good and valuable consideration received, Customer (as identified on the fFaselo€iment) and [Insert
Company Name] (hereafteinSert Company Name Abbreviatipagree as follows:

A. CUSTOMER REPRESENTATION - Customer warrants that the well isdpgrcondition to receive the
services, equipment, products, and materials to be supplied by [Insert CompamAblan@viation]

B. PRICE AND PAYMENT - The services, equipment, products, and/or materials tgppkesl hereunder are
priced in accordance with [Insert Company Name Abbreviation] current icAll prices are exclusive of
taxes. If Customer does not have an approved open account with [Insert Company Nautdni; all
sums due are payable in cash at the time of performance of services oy aélacuipment, products, or
materials. If Customer has an approved open account, invoices are payable oethEimber] day after the
date of the invoice. Customer agrees to pay interest on any unpaid balance far fagydlke until paid at the
highest lawful contract rate applicable, but never to exceed [Insert Numbearisemen. In the event [Insert
Company Name Abbreviation] employs an attorney for collection of atguat, Customer agrees to pay
attorney fees of [Insert Number]% of the unpaid account, plus all collection and casirt cos

C. RELEASE AND INDEMNITY - CUSTOMER AGREES TO RELEASE [Ins€ompany Name
Abbreviation] FROM ANY AND ALL LIABILITY FOR ANY AND ALL DAMAGES WHATSOEVER TO
PROPERTY OF ANY KIND OWNED BY, IN THE POSSESSION OF, OR L&D BY CUSTOMER AND
THOSE PERSONS AND ENTITIES. CUSTOMER HAS THE ABILITY TO BINBY CONTRACT.
CUSTOMER ALSO AGREES TO DEFEND, INDEMNIFY AND HOLD [Insero@pany Name
Abbreviation] HARMLESS FROM AND AGAINST ANY AND ALL LIABILITY, CLAIMS, COSTS,
EXPENSES, ATTORNEY FEES AND DAMAGES WHATSOEVER FOR PERSQNANJURY,

ILLNESS, DEATH, PROPERTY DAMAGE AND LOSS RESULTING FROMOSS OF WELL CONTROL;
SERVICES TO CONTROL A WILD WELL WHETHER UNDERGROUND OR AB®/THE SURFACE;
RESERVOIR OR UNDERGROUND DAMAGE; DAMAGE TO OR LOSS OF OILAS, OTHER
MINERAL SUBSTANCES OR WATER; SURFACE DAMAGE ARISING FROM UNERGROUND
DAMAGE; DAMAGE TO OR LOSS OF THE WELL BORE; SUBSURFACE TREASS OR ANY
ACTION IN THE NATURE THEREOF; FIRE; EXPLOSION; SUBSURFAGERESSURE;
RADIOACTIVITY; AND POLLUTION AND ITS CLEANUP AND CONTROL CUSTOMER'’S RELEASE,
DEFENSE, INDEMNITY AND HOLD HARMLESS OBLIGATIONS WILL APPl EVEN IF THE
LIABILITY AND CLAIMS ARE CAUSED BY THE SOLE, CONCURRENT, ACIVE OR PASSIVE
NEGLIGENCE, FAULT, OR STRICT LIABILITY OF ONE OR MORE MEMBER OF THE [Insert
Company Name Abbreviation], THE UNSEAWORTHINESS OF ANY VESSEL ONRYADEFECT IN THE
DATA PRODUCTS, SUPPLIES, MATERIALS OR EQUIPMENT FURNISHELY BInsert Company Name
Abbreviation]. [Insert Company Name Abbreviation] IS DEFINED AS [ih€®mpany Name Abbreviation]
ITS PARENT, SUBSIDIARY, AND AFFILIATED COMPANIES AND ITS/THIR OFFICERS,
DIRECTORS, EMPLOYEES, AND AGENTS. CUSTOMER’'S RELEASE, DEFENSNDEMNITY AND
HOLD HARMLESS OBLIGATIONS APPLY WHETHER THE PERSONAL INRY, ILLNESS, DEATH,
PROPERTY DAMAGE OR LOSS IS SUFFERED BY ONE OR MORE MEMBERBIS THE [Insert
Company Name Abbreviation], CUSTOMER, OR ANY OTHER PERSON OR ENTAND THE
CUSTOMER WILL SUPPORT SUCH OBLIGATIONS ASSUMED HEREIN WITHABILITY
INSURANCE TO THE MAXIMUM EXTENT ALLOWED BY APPLICABLE LAW.
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D. EQUIPMENT LIABILITY - Customer shall at its risk and expense afteta recover any [Insert Company
Name Abbreviation] equipment lost or lodged in the well. If the applicant is recbaedereputable, Customer
shall pay the repair costs, unless caused by [Insert Company Name Altmésiale negligence. If a
radioactive source becomes lost or lodged in the well, Customer shall meguiaémeents ofl2VAC5-481-
31600f the12VAC5-481, ‘Virginia Radiation Protection Regulations’and any other applicable laws or
regulations concerning retrieval or abandonment and shall permit [Insert Coh@an@yAbbreviation] to
monitor the recovery or abandonment efforts all at no risk or liability to [Insenp@ny Name Abbreviation].
Customer shall be responsible for damages to or loss of [Insert Company Naree&thisn] equipment,
products, and materials while in transit aboard Customer-applied transportagionf, ®ich is arranged by
[Insert Company Name Abbreviation] at Customer’s request, and during loadingkading from such
transport. Customer will also pay for the repair or replacement of [Inserp@hy Name Abbreviation]
equipment damaged by corrosion or abrasion due to well effluents.

E. LIMITED WARRANTY - [Insert Company Name Abbreviation] warranty onpphes to the equipment,
products, and materials supplied under this agreement and that same are freéefttsnindeorkmanship and
materials for one year from date of delivery. THERE ARE NO WARRAMNTIEXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS OR OTHERWISE BEYOND THOSE STATEIN THE IMMEDIATELY
PRECEDING SENTENCE. [Insert Company Name Abbreviation] sole ligl@ihd Customer’s exclusive
remedy in any cause of action (whether in contract, tort, breach of warrasttyeowise) arising out of the sale,
lease or use of any equipment, products, or materials is expressly limitedéplacement of such on their
return to [Insert Company Name Abbreviation] or, at [Insert Company Name Aatweyioption, to the
allowance to Customer of credit for the cost of such items. In no event shait [lsnpany Name
Abbreviation] be liable for special, incidental, indirect, consequential, or pudéiveages. Because of the
uncertainty of variable well conditions and the necessity of relying on fadsippdring services

furnished by other, [Insert Company Name Abbreviation] IS UNABLE TO GUAREBETHE
EFFECTIVENESS OF THE EQUIPMENT, MATERIALS, OR SERVICE, NORHKACCURACY OF ANY
CHART INTERPRETATION, RESEARCH ANALYSIS, JOB RECOMMENDADON OR OTHER DATA
FURNISHED BY [Insert Company Name Abbreviation]. [Insert CompaaynB Abbreviation] personnel will
use their best efforts in gathering such information and their best judgment pnantey it, but Customer
agrees that [Insert Company Name Abbreviation] shall not be liable for@d8d@VER SHALL
INDEMNIFY [Insert Company Name Abbreviation] AGAINST ANY DAMAGEARISING FROM THE
USE OF SUCH INFORMATION, even if such is contributed to by [Insert CompamgeNAbbreviation]
negligence or fault. [Insert Company Name Abbreviation] also does not wHreaatcuracy of data
transmitted by electronic process, and [Insert Company Name Abbrejiatilomot be responsible for
accidental interception of such data by third parties.

F. GOVERNING LAW - The validity, interpretation and construction of thigeagrent shall be determined by
the laws of the jurisdiction where the services are performed or the equipnnestieoials are delivered.

G. WAIVER - Customer agrees to waive the provisions of the Virginia ConsumigcBon Act or any similar
Federal or State act to the extent permitted by law.

H. MODIFICATIONS - Customer agrees that [Insert Company Name Ad#iren] shall not be bound by any
modifications to this agreement, except where such modification is made mgMaytia duly authorized
executive officer of [Insert Company Name Abbreviation]. Requests for matthins should be directed to
[Insert Name and Title].
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Appendix V

Actions to be Taken if a Sealed Source
IS Ruptured
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Actions to be Taken if a Sealed Source is Ruptured

12VAC5-481-3340 Requires immediate initiation of emergency procedures if there isreadkat a sealed
source has ruptured or that licensed materials have caused contamination.

Your procedures should instruct logging personnel to:

Notify immediately the RSO or other appropriate management personnel.

Notify the well owner or operator as soon as possible.

Notify the agency at the appropriate telephone number ((804) 864-8150 during busineg8ddurs
674-2400 or (800) 468-8992 after hours. Identify the emergency as radiological).

Secure and restrict access to the area until responsible individuals arrive

Instruct individuals on site not to take any unnecessary actions that could spreadraiiga.
Minimize inhalation or ingestion of licensed material by using protectivlioptind respirators.
Discuss procedures for preventing the spread of contamination and for minimizahagion or
ingestion with any potentially exposed personnel.

Obtain suitable radiation survey instruments.
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